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PREFACE 


1 HAVE called this book Gtography far Bitsfiiess Studies since its primary 
aim is to cater for students studying geography for Ac Ordinary National 
Certificate and Ae Ordinary National Diploma examinations. Many 
oAet institutions, among Acm Ae Insotute of Bankcn, Ac Institute of 
Transport, Ae Town Planning Instmitc, Ae Chattered Institute of 
Secretaries, Ae Insotute of Costs and Works Accountants, Ae Insotute 
of Grocers, Ac Co-operaove Union Ltd., Ac Royal Society of Arts, and 
Ac Civil Service oftCT require Ac study of Economic and Commercial 
Geography, and students preparing for Ac examinations of such boAcs 
will find this book helpfuL It Aould also meet Ae needs of SirA Foim 
students in grammar sAools who wiA to punuc an inooductory course 
in Economic Geography. 

The text is cssenoaliy an insoduaory study to Economic and Com- 
coetdal Geography. AI Aough Ae student has probably passed geography 
at “O” level before embarking upon a professional course, I have thought 
It wise (as a result of paiofiil expeneoce) nor to assume that Ae seudac 
knows all bask principles, possesses a groundibg in geographical ideas, 
or is even fuiuhar wiA Ae fuodaffloi^ facu^of geography. Part One 
is, Aerefore. in a sense, an introduenon to somx of Ae buie concepe of 
geography. Parts Two, and IFmr cover Ae usual topia of Econo* 

true and Commercial Geography. 

Colleges of Commerce and Technology have a fairly &ce hand m 
devising Aeir syllabuses for O N C. and ON.D. courses and tiiis makes 
Ae vsTiong of a text to cover all Ac cooongendes a diScult task, but it 
is hoped that this book will go a loi^ way towar A meeting Ae require* 
ments of these manifold courses of study. AlAough efforts are being 
made to bring these antyhe^gjqgraphy syflabusm of Ae different profes- 
sional cxaminaaons'ihto step— a desirable move m many ways, especially 
bom Ae teacher’s point of view when be or the has to teaA a class of 
students having different aims and tequitemencs— it would be unfortunate 
if ali courses were put mto a geographical straighqacket. There is muA 
to be said for, and muA to be gained &om, a flewbAty of content 
treatment, and apptoaA, even Aough this entails administiaA’e and 
classroom diffculnes. 

There are many approa Acs to eamomic and commercial geography. 
Usually, hovrcver, Aey take Ae fonn of eiAet systematic treatment or 
regional treatment and most bodu follow ciAer one approach or Ae 
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oicr. Here I have adopted the systematic approach but interspersed the 
text ■mth regtonal examples dealii^ nsuafly, with the more important 
r^onal aspects. How successful diis a remains to be seen, but it is an 
attempt to give the student some bnef regional studies m addition to 
Economic Geography of the more systematic kind. The student can 
elaborate the bnef notes given by lecoorse to other texts and books of 
reference. 

An. attempt has been, made to make the Kxt as up-to-date as possible 
in both Its coverage and its lacnial cootent. Mention has been made of 
new developments; for example, the growing use of pipelines and the 
development of nuclear energy, while certain topics, such as conservation 
and tourism, have been given more eneoded treatment than is usual m 
books at this level Facts and figures are as recent as It u possible to make 
them. A vanety of graphical tcchni<)ues have been introduced and ex- 
plamtd to faimiianse students w«h «b« diffcrtat methods of graphical 
repreencatma. Questioni, largely taken from the papers of various 
exaounmg bodies, have been given at the end of approprute chapters 
and addioonal exercises are in Appendix L A guide to the answering of 
quesnons is given in Appendix H. 

I am gntefbl to various audiors, editors, and pubhsben for theic kind 
permusion to use quotanoos and maps* to the Iriftnut Na^mal D’EliiJet 
Demo^raphijutf of Pans fot pemusion lo reproduce Figon 2, to Miss 
W. M. Sunmoos who allowed me to use Figures i.t, rd, and 124 which 
ate taken from, her book on TfieBntuh Jifes. to the Editor of Pro^res; for 
permission to reproduce Hgtire ijt. to Professor Sit Dudley L Sump 
and Messrs Faber & Faber for pernussioD to use Figures 25, 26, and 27 
taken from Oi/r Develcpin^ If'orll, to the Econonuc Intelhgence Unit and 
the Clarendon Press for permission to use quotations from the Oxford 
EfWiemicAlIai, to ihe Danish Embassy for F^ure 57, loJohnBardiolomew 
fot permission to use the Atlanos projecnon for Figure 146, to 
vanous Examining Bodies for thru permisaon to use past exaenmauan 
questions, and to many authonues for rhe use of visual lUustranons, 
mdividual acknowledgment hemg given m the text Finally, I wish to 
express my great mdehcedness to my colleague R. Riley, B ScEcon , fot 
his kind help and to my life-long friend F. S. Hudson, B.A , F.R.G S., 
who read the MS. and suggested mnomenble improvements. Fot 
Mr. Hudson’s constreenve and kindly help on this, and many other 
occasions, I shall always be most gratefoL 


H R. 
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Part One 


MAN. THE EARTH, AND HIS LIVELIHOOD 


Chapter I 

THE WORLD OF BUSINESS 

AIODERN GEOGRAPHY 

Geography may fee deEned, in a broad way, u “the exact and organirsd 
knowledge of the dutnbunon and otganuaaon of phenomena on the 
swAce of the earth.” This is a good descnpnon of geography; but Jet 
us amplify it a little. First, geography is concerned with the suiAce of the 
earth on which roankmd hves; secon^y, it is concerned with the phenom' 
ena of that iuiface, phenomena embiaaog man-made or cultural thmgs 
as well as natural or physical things; thirdly, it studies the spatial distnbu- 
Qon of diese human and physical phenomena and their mutual relanon- 
ships; and, fourthly, this study is not undertaken in a loose and random 
way, but scieno£cally, foe it analyses and organises the phenomena and 
their relanooships. 

Geography deals with many thmgs: wtdi the shape and size and move* 
ments of the earth; with the distnhuQon and posinon of continental 
land-masses and bodies of water; with the tocks and tehef of the earth’s 
surface; with the temperature, pressure, wind, and ram of the earth’s sur- 
&CC and the varying climates to which dicy give rise; with the earth’s 
garment of v^eeanoa and the distnbuQcui of animals; svith the races of 
mankind who inhabit the earth and the dismbunon of population; with 
the varymg activiries of man and the different ways in which he makes 
a hvelihood , and, hnally, with die responses, relauomhips, and interactions 
between man and his environmenc 

Clearly, the field of geography is large; this is meviuble, however, 
because geographical study embraces the entire world. Phenomena are 
legion, while Ae relarionships between die phenomena arc extremely 
intricate and far-reaching. No one person today can know all there is to 
know* la the study of geography and so that the geographer can find out 
more and more about the wodd in whidi he lives, he, like other saen- 
tists, specialises; in other words, he devotes his attention to some particular 
aspect or problem of the geographical envuonment. Hence there are many 
bnnebes of geography: mathemancat, physical, biological, historical. 
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poLtjcal, social, and economic. Tlie speci^t geographer chooses one 
of these branches and devotes hs ene^es to research or syscemanc 
scientific enquiry into it or, perhaps, into one small part of IL 
We, in this book, ate chiefly inteie&tcdmeco&omic geography , in other 
words, tve arc going to be specialists in a small way But, bcfSr? we 
proceed to descnbe what economic geography is about, let us ask, and 
satisfy ourselves about, one qucsnon why do we study geography and 
what IS Its value to us’ First, we should nahse that we arc hving m a 
w Olid of increasingly rapid transpon and new means of commum cation; 
this means, m effect, that the world is getting smaller Distances bctw een 
place and place are becoming less in the sense that the travelling tune is 
increasingly reduced Jules Verne's hero, osmg every device possible, 
managed, a hundred years ago, to get round the world in eighty days; 
today Vi t can get round \t m as many hours. Moreover, as x result of this 
greatly accelewted speed of trascl. and of unproved communications, 
peoples hvmg m different parts of die earth are becoming mote closely 
linked together. 

Secondly, we should remember that anything that happens anywhere 
A the world, such as a was a South-east Asia, a revoluctoa a South 
America, a fa min e in Chma, a new oti find m North AfiKa, or an economic 
recession m the Umted States, may have, and often does have, repercus- 
sions throughout the world. In odier words, few, if any, coustnes can 
hve these days m complete isoIaQon and shut their eyes to what is going 
on m the world around theA 

Thirdly, many countnes, of which Britain is a typical example. Lve by 
what diey make m lactones and expott; simply and brutally they must 
"export or die." They cannot produce dieu manufactured goods vndiout 
the taw macenals they import; and these, as well as much of their food, 
have to he paid for by exports. It is important then to know how ocher 
peoples hve, what arc their wants, what kmds of markets they present, 
what kinds ofraw tnatenals diey have for sale, what languages they speak, 
and how mutual exchange cm best be undertaken. ThA, fiom a purely 
selfish pomt of view , w e sbonld study geography For those people w ho 
intend to become bankers, insurance agents, salesmen, adverosing agents, 
journalists, or hold responsible positions m transport and communication, 
the study of geography is of considcnblc value and sometimes even of 
prime importance. 

Finally, let us quote the words of a very w cD-known Brinsb geographer. 
Professor Frank Debenham “Large, nuilo-nanon o^aniranons are com- 
ing into being, such as Beneba. Nato, and the Umted Nations. They are 
slowly, and painfully at times, sedmg a way to the umty and ficedom 
withoutwhichcivilizanoncannothopcrosurvive That unity can come 
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only from a full understanding of the three pillars of geography — the 
pfop/« of the uiorlf the places uihm they hve, and the work that they do.”* 
Here, plainly enough, is the answer to our question not merely for our 
own sakes bat for the sake of die m>rld and its peoples at large we should 
study geography. 


ECONOMIC GEOGRAPHY 

let us now turn to the question; what is economic geography? What 
is its field? What is its function? Briefly, ui a broad way, economic 
geography is concerned with the ways and problems of makmg a hvmg. 
It deals with basic resources and widi human acovitiss in relation to these 
resources Expressing this in another way, economic geography is con- 
cerned with human exploitanon of die earth’s natural resources, the 
production of commodiacs. whether raw materials, foodstuifs, or manu- 
factured goods, and their ttansporunon, distnbunon, and consumpuon, 
The study of these mattersmay be said to constitute the field of economic 
geography. 

What is Its function? Economic geography seeks to provide answers 
to a number of questions: 

(a) Where can economic aenwoes be carried on’ 

(fi) Where are economic activities carried on’ 

(c) Why are economic activities earned on’ 

(d) When ate economic acnvities earned on’ 

(«) How ate economic activities earned on? 

It will help us in our study of economic geography if we continually 
bear these questions in mmd and repeatedly ask where? why’ when’ and 
how? in considering any aspect of economic geography. For example, in 
dealing with the production of a commodity, say, the mining of tui, wc 
should ask ourselves: where is it carried on’ why is it carried on’ when 
is it earned on’ and how Is tt carried on? In studpng a manufacturing 
mduscry, the woollen textile industry for instance, we must satisfy our- 
selves about the where, why, when, and how of the industry. In examin- 
ing a port, such as Singapore, wc want to know where it is, why it is 
there, when it was developed, and how it functions. And so on. The 
complete answer to any problem of economic geography involves 
answering these vanous questions. 

Many people think econonuc gec^rapby is a dull subject, but this is far 
from being the case. Learning facts may be tedious (but one must always 
learn a certain number of facts in any subjerx), hut even some of the facts 
* In/raJuflion w IlliistraieJ tlWU Ceegnpiy, edited by Frank Debenhsm and 
WiUiaoi A Bunu. George lUinbud lad , ijjdn p. xi. 
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«e eitremcly mtcrestmg. Economic gcogiapliy can be a very &scmatmg 
study, here are some questions b hi A come widim Ac scope of economic 
geography 

^Phy id TTian introduce ie homUc disease of myxomatoA 
mto rabbits’ 

"Why \T«e giant &ogs mtcodoad from, the Hatcamn I s l a n d s into 
Queensland’ 

Why id Dr Beeching propose W> prune very drasDcally Ac railways 
ofBntam’ 

Why do SVC study Ac antics of Ac herrmg and Ac capers of Ae 
cod’ 

Where do sarsapanlla, Aewing gum, locust bean, ambergns, quinine, 
Egypuan tobacco, biri’ nest soup come from’ 

Why do women ViCar nylon stockings instead of Ae thick, black 
woollm ones of a couple of generations ago’ 

How many acres of forest land does it take to produce an eioon of 
The Sunday TTmes’ 

What are avocado pean, corunder, sea cuciunber, balata, tagua nuts, 
menhaden, kok sag)'z, yerba mate, vaaadinm’ 

How does It come about that most of Ae n or!d‘s co?ee u grown m Ae 
Amencai when Ae plant is a native of Africa’ 

What eSect wtU t^ bvuUing of a Channel Tunsd have on. Bnosh trade 
wiA Ae continenc’ 

What are fish^famung, h)draulic>miiu&g, oulpa^agnculmre, ge^ 
thertnal ener^’ 

Why 15 Pontefract frmous for pomfret cakes and hquonce allsom’ 
Zanzibar for doves’ Burton for beer’ 

Why are frlse teeA made ut Israel’ diamonds cut in Amsterdam’ shirts 
made m Albany, New York’ sausage skins produced in China’ 

What arc s^o, upioci, vodka. vaniUt, cochineal, pird it Jo\e gras, 
caviar made from’ 

Why are some countnes very bgUy devdoped )« oAers cviremdy 
backward’ 

Why has tadia more catdc Aan any oAer country in Ae world’ And 
why docs this constitute a great problem to India's economic progress’ 
Why IS China producing about 400 mdhun tota of cod a year when 
tea years ago Ae produced only one-tenA of this amount’ 

How many speaes of Ae world’s arnTnalt have beea domesucated’ 
What is Ae be« trinspon asunal’ WhiA u Ae most useful anirrul to 

How significant arc Ac economic resource of Ae tundra lani, Ae 
Sahara, Antarctica to man’ 
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How may inventions influence trade? How may wars affect commerce? 
How does religion influence cconomi: acoviaes and trade? 

When is a hardwood not a hard wood’ 

Where do Ecuador’s i8 mdhon hunches of bananas go to each year? 
And v.hy are they wrapped in polytheae hags and shipped green’ 

Why is over 50% of ail the rhubarb grown in Britain cultivated in 
die small triangle made by Bradibrd, Leeds, and Wakefield ’ 

These questions clearly indicate that economic geography is no dry- 
as-dust subject. Moreover, cconoimc geography is not a dead or static 
study: conditions m the world arc coostandy changing, so the subject 
is very much alive. Indeed, much of the interest m economic geography 
comes from this constant change; for cTaropIc, it is interesting to follow 
the changes taking place in the use of commodities, in industries, m the 
growth of countnes, and in the flow of trade 

ONE irORLD 

The day when man hved a sdf-suffident, aicumscnhcd hfe and seldom 
travelled beyond a few miles of his home has long since gone. Out 
present- 4 ty lives are closely effected by what goes on elservhere in the 
world and. day hy day, the world gro^v$ smaller, due to the shrinkage of 
tune and distance resulting fiom improvements in communicanon and 
transport. Also, the eanh is beconung more and mote inter-dependent 
with every people and every country being afiected to a greater or lesser 
degree. Even peoples and countnes who \s ish to stand aloof are draiwi 
inesistibly into the maelstrom of global development. The prunuive 
isolation of the New Guinea ahongmes is rudely shattered by the oilmen 
seeking petroleum or the anthropologist who 1$ intent on measuring the 
abotigmes’ skulls. The happy Buddhist monks turning their prayer- 
wheels in nmeless Tibet arc suddenly disturbed by Chinese soldiers who 
bunt in to take over their country. The Eskimo hvmg on the extreme 
fiingc of die habitable ssorM are suddenly coofionted with Amwican 
scientists and servicemen who widi to set up their radar-detection screens 
And so on. 

It is surprising how many people arc still unaware of the extent to 
which their lives and die life of the coontry in which they live arc linked 
with and dependent upon the ontnde world, A few years ago a French 
writer amusingly described how die everyday existence of the average 
Frenchman was intmucely bound up widi the world envuonment. He 
wrote: "On awakening, our myddcal Frenchmaa washes wvth soap 
made fiom material brought from the Congo, and wipes his face on a 
towel of Louisiana cotton. He dresses in a shirt and collar of Russian 
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Imcn, a vest of Anstralian or Soadi Afiion wool, and a cic of Japanese 
silk. His shoes are of leather fi-om the ArgcnBne, tanned with chemical 
products &om Germany. In hu dmtng room, famished with a Dutch 
sideboard of Hungarian stood, he uses utensils compounded of copper 
from Rio Tinto, peivter from Detroit and silver from Australia, and eats 
bread from France, Rumania or Canada according to season. His eggs 
are from Morocco, his froaen meat from the Aigentme, preserved 
peas from California, jam made m England from French fruit and 
Cuban sugar, and his excellent coffee from Brazil So on through the 
day. Finally he goes to sleep under a quilt of Norwegian eiderdown, 
dreaming that France is a great country, snffinent to its^, iihi^ can 
mock at will the rest of the universe.’’* 

This quotation, which could well apply to many cotmtnes, serves to 
show how eten such a country as ftanee, which is well-developed and 
highly self-supporang m so many ways, owes so much to the rest of the 
wotld. Tlus inter-dependence of countnes, one with another, i« cf course 
the basis of international trade The mote sophuacated an iidividual's 
ot a country’s life becomes, the more vaned and more exacong do their 
wants become. These, m run. result m both a greater volume of trade 
and a greater complexity of trade. Since the peoples and counenes of 
the world are, by and large, developing and their wants are beconung 
mcreastngly sophisoeated. world tr^e u not only growing m volume 
and compiraty but these peoples and countries are becoming more and 
more dependent upon each other. Many thinking people at the present 
tunc believe that the wotld’s problems will only be solved when all 
countries realise that they are raucually dependent upon each other. 
Hence the efforts of many to brmg about "One 'WMld." 

PRODVCTIOS, l-tANUFACTURE. AND DlSTHMUTlOi^ 

As we have already indicated, economic geography ii concerned with 
the exploitation of (he earth's natural resources, the production of various 
types of commodities, the dismbution of diese goods throughout the 
world, and their consumpoon. Economic geography, therefore, may be 
said to concern itself with three stages of economic production 

I. The production of rawr nuterials. whether they be foodstuffs, such 
as wheat, meat, or fruit, ot mdiutnal raw materials, such as coal, 
timber, cotton, or wool, the producDott of such simple, unprocessed 
commodines from the rocks, die sod, or the sea is called pn/nary 

• DOAEI, M. iu Mtnde Maitna Quoted from W. A Gauld’s A/«i 

A'iiurr. mi Tmt, 194*. p S 
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proJua!on and mining, forestry, &nmng, fishing, and hunting are 
kno^m aspniridry aclivities. 

2. He processing, fabncatioo, and manufacture of primary com- 
modides; this involves the picpaiatton, working, and changing of 
primary produce into states or forms required by the user or consumer, 
for example, iron ore is tumed into ^leet sad, wheat is converted into 
flour, cotton is spun and woven inm cloth, and timber is made mto 
furniture; the making of metal goods, textiles, furmture, agarettes, 
etc., is known as secondary pmfumon. 

3. The ways and means hy which raw materials reach the manu- 
facturer and manu&ctured goods reach the consumer; this aspect of 
economic activity is known as distnbution and it mvoivcs the use of 
systems of ttaasport, techniques of comroumcatjon, and the services 
of merchants, broken, bankers, finanaers, etc., these vaneus acoviaes 
are often called fertiery aaivUies. 

The more detailed study of these three suges will form the substance of 
much of this book. 


EXEStaSES 

X. “Few, if any, counenes can live these days in complete isolanon “ Explain 
what thu means. 

a What is the pumose of studyiog Economic Geography’ How might it hdp 
the explorer, the banket, the politician’ 

J What 15 meant by die saying “Bncain must export or die’’’ 

A- “Economic geography deals widi base resources and with human acttviues 
m rdaDon to these resources ” Attempt to amplify this statement. 

5- Usag a dictionary or reference book find out the diflerence between Eco* 
nomic Geography and Conuneroal Ceognphy. 

6. Explam the meaning ofthe following terms, pnmaty production, secondary 
production, tertiary acnviues Give examples of each. 



Chapter U 

THE EARTH’S PEOPLES 


Some account of the peoples of the worU — the races to which they 
belong, their total numbers, where they live, and the stanilatds at which 
they live — is necessary to help iis undetstand what follows in the ensuing 
chapters in this booh. You may thmlc a study of people and population 
out of place in a book devoted to business geography, such a study is 
not as indevant as may appear and aftei yon have read this chapter you 
will be able to see more clearly wby people are important, why the 
distnhuQotv of populanott ts unpotuut, and w Ky the living standards of 
people ate important fiom the viewpoint of economic geography. 

THE RACES OF AtANKlND 

The peoples of the earth belong to different races. In a very general 
way, the peoples ofehe world may be divided into four groups according 
to die colour of dietr skms—whiie, brown, yellow, and black people 
Thu u not a very good, or saenofic, way of grouping the different 
peoples of the earth, hut colour of skin is obvious and provides us with 
ssitasy«w4«>ioS«paaiuivgw.t|;it3upfiom»wi.tt. uanas*- 

fictocy skin colour u as acruetton of race is shown by the fact that both 
the negroes of Airica and the blackfellows of AustraJu are black, or at 
least have a very dark akin colour, and yet they belong to two quite 
separate raaal groups Moreover, most of the brown-skinned peoples of 
the world belong to the same race as the vdute-skinned Europeans 
Clearly skin colour is far from bemg a rebable giude to race How, 
then, can we distinguish race’ There arc various physical charactcnsncs 
which can be used to diffetennale mankind, but before we mention diese 
let us try to answer one question why are the peoples of the earth differeac 
in colour’ It would stent dut skin colour n a response to sunshine. In 
tropical regions where there is bnlhant sunhght skin colour is usually 
darker, this may be Nature’s way of protecting man from the adverse 
effects of the sun’s rays. In general, skin pigmentation becomes hghfer 
as one goes polewards, and Professor Flcurc explained the bleached pmfc 
and white complexions of the peoples of nor^em Europe as a natural 
adjustment to too Ltile sunlight m Aese dull, cloudy lands. The bleached 
skin enabled man to get the maxmmm bene&t from what bttle sunshine 
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there wis. But die whole problem of skm colour presents a difGculty, 
and we are not quite sure of m sigmficaiu^ 

The anthropologist bases his division of mantind upon the careful 
measurement of man’s physical cbaiactenstics, such as the shape of his 
head, his stature and body proportions, the shape of the nose, and the 
nature of the hair. Some peoples are, on average, tall, others short, and 
others of medium stac. Some have long heads, some broad heads, while 
other peoples have heads of an mtcnncdiate indcv. Again, hair differs m 
colour (fair, brown, black), texture (lank, wavy, frizzy), and m section 
(round, oval, flat). Uang these different physical entena m conjuncoon 
widi skin colour, the an^opcdogist has been able to distinguish several 
ncul groups. 

CLASSIHCATION OF RACES 

Anthropologists differ among dictnsclvcs as to exactly how many 
distinct races there are, but most recognise five types: die Caucasoid 
(white), the Mongoloid (yellow), the Negroid (black), the Australoid 
(black), and die Bushmen and Hottestots of the Kalah^ Pesm area of 
Soudi-west Afnca. The last nvo types are numerically small and are 
dying out, The first three groups, on the other hand, are flourishing and 
expanding rapidly In their numben. There are more members of the 
Caucasoid group dtas the odter two, although the Mongoloid peoples 
come a close second 

The peoples of the Caucasoid group indude not only white Europeans 
and people of European descent found m odier pans of die world but die 
Arab peoples and most of the peoples inhabiOng the Indian sub-continctit. 
The latter, though brown~skuined peoples, belong to the “white” group. 
The Caucasoid group has a very wide extension and, in fret, three sub- 
divuions, sometimes called sub-races, are recognised: the Nordic peoples, 
tall, muscular, frir-haired, Woe-eyed, fiesh complexioned, who are 
characterisric of northern Europe; tbc Alpine peoples, stocky, of medium 
height, brown hale, hazel eyes and rather sallow skm, and the Mediter- 
ranean peoples, usually sbght in build, oUve-skinned, daik-baired. and 
dark-eyed. In the Indian sub-continent representatives of all these three 
sub-types are present since throughout the region’s history diese ndal 
sub-gtoups have invaded the sub-continent in turn. 

The Arab peoples of North Africa and the Middle East belong to the 
Mediterranean sub-group. So do most Jews, although it is difficult to 
convince an Arab he is of the same race as the Jew. The antagonism be- 
tween the two arises out of cidtural, ntbcc than racial, differences. These 
relate mainly, though not enritdy, to religion. This leads us to nuke 
another point: the reladoaihip between language and race. There is no 
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necessiry rclanonship between the two. language is a cultural feature; it 
IS something that is acquired and whidi can be changed Race, which im- 
plies inherited physical characteruncs, is unchangeable , w e inherit our race 
at birth, the physical charactensaes bemg passed on from frdict to son. 

The Mongoloid group is found mainly m Central and East Asia and is 
typically represented by the Chinese, although even dicy vary among 
themselves. The native Amencan Indians (Ameniids) are an early off- 
shoot of the Mongol group The Polynesian peoples are probably a sub- 
group, having undergone racial intermixane The Negroid peoples are 
chiefly confined to Afiica soudi of the Sahara, although negro groups 
are found m the Americas as a result of die early miqmtous slave trade. 

RACIAI, INTERAOXTURE 

Although we have noted these mam racial RTOups, it should be em- 
phasised dat diere has been a great deal of facial inter-mingUng and it is 
\ ery doubtful w hether there is such a thing as a pure race. The people of 
£ncaia,forinst2nce.areof very mixedaocestty and the bistonanH A L. 
Fisher aptly called (he Bnosh a group of '‘energetic mongrels ” 

One of die most intetesnog human cepertmenB going on in the world 
today IS m Laon Amenca. Here ncul mtenm-xtute has been talcing place 
for several centuries and incer-breeding between the three racial groups 
(Whites, Negroes, and Amennds) has given rue to sever J by bnd types 
These hybrids, m turn, are inteniuxmg with the result that the entire 
region u a great meltmg pot of races. In due coune a new racial “cype” 
u likely to eme r ge from this large-scale mongrehsaDon. 

One final point should be nude with respect to race While w e can 
recograse differcui physical differences between laaal groups, « seems 
very imUkely that races differ mentally. No race Can rlaim mental 
supenonty. Formerly, it used to be said that cmaui races were mentally 
wfenottoothen, and especially to the white race There ate no gtounds 
for this belief If peoples in the past were backward, it was because of 
cultural isolauon and st^nation and not through having any infenor 
mtelhgence or mental equipment. 

DISTRIBUTION OF POPULATION 
If w e examine a map of the world shown^ the distribution of popula- 
tion we are immedutely conscioiis of the ur^^ulancy of this distribution' 
some areas are very densely peopled, othen very thinly peopled. For 
ex a m ple, it will be seen that the islands of Java and Sumatra, though next 
to each other, show greatly differing denuaes* the one is extremely 
densely peopled — m fact it has one of the highest average population 
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dcmides ia the world — while the other has relatively few mhahitants. 
Again, if we study a populaDon lo:^ of die United States, we find that 
the eastern half of the country, east of the lOO degree W. meridian, has 
a relatively high density with very high densities in the north-east, 
whereas the western half of the country, except for local high densities 
along die Pacific seaboard, tstvbovely sparsely peopled. Even within the 
British Isles there arc very wide difictences m the density of population 
between pan and part; compare nordicm Scodandwith the central valley 



Note the ibur ateas of dense popid^on. all of Hhich are ui the nonhem hemisphere 
and Le mostly ui temperate laotudes. Note, also, the locaaon of the thinly peopled 
areas, idace these to Kc-cap, tundra, forest, desert and high alurude areas 

of Scotland or the Welsh Uplands wtdi the English Midlands. Such 
inequahnes in the population dismbunco are fnturcs of great interest 
and one is tempted to ask: why are people so irtegulaily distnbuted? 
Why, for instance, u Java overcrowded tthca Sumatra next door is 
under-populated? In a moment we shall cry to oSa some explananon 
for this patdiwork of populadon, but first let us look at the general 
pattern of world population distnbuooct. 

The populacon map {Hg i) sbona quite dearly that mankind ti massed 
in four main regions of the earth: 

I. In Western and Central Ettcope, especially in Britain, France, the 
Low Countries, Western Germany, and Italy. 
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2. In tiw east ceottal part of Nordi Amenca, i e, eastern United 
States and south-eastern Canada. 

3 la the Indian sub-continent compnsmg Pakistan, India, and 
Ceylon. 

4- Ib the far cast of Asia, especially in eastern China, Korea, Japan, 
and Formosa. 

Outside diese four mam areas of populatson conccntratioQ, m a nkin d is 
much more thinly spread, although here and there axe clusters of fairly 
dense or very dense popidanon, eg mjava. tn Eg>pt, m Nigeria, around 
Buenos Aires in A^enona, in south-eastern Brazil, in California, and 
around Sydney in New South Wales There arc many areas, often of 
great size, v.hieh ate extretnely thinly peopled, v.hece. in fact, there is a 
density of under two, and sometimes under one, per square mile. 

While n u true that diere arc over-populated areas carrying too many 
people in some parts of the world and under-populated areas capable of 
supporting mote people in other parts of the world, it may be said that, 
m general, the world distnbuaoo of populaaon rejects the suitability 
of the eavuonmental condiDons for sertlement But, m addition to the 
physical geographical (aaon, certain human faaots. r ^ of an hutonctl 
and pohccal kind, have someomes influenced senlesient of areas and 
pop^oon deosiaes within areas Let us now come back to die question 
we posed a moment ago and examine die reasons which explam the 
mequahey of the ducnbution of populaaon. 

FACTORS GOVERNING POPULATION DISTRIBUnoS 

Mankind usually congregates where natural and other conditioia most 
easily o 9 ei a supply of food or provide a means of earning a hvelihood 
Where condioons are difficult, i e where die possibihnes of securmg a 
food supply are limited and where the of earning a living are 

closely restneted, man is not tempted to settle down and teptoduce his 

The chief faaors mfluencing the dutnbution of population are 
(a) accessibility, (i) tehef, (t) dunate. (d) vegetaaoR, (e) water supplies, 
{/) soil, and (j) mineral deposits 

The accessibility, or posmon in relation to means of ffansportaOon, of 
a land area helps to determine whether or not it is capable of being 
occupied. Until man devised some means of w ater transport islands 
proved to be inaccessible, so 6 r as we know New Zealand, for instance, 
was unoccupied unci the Maoris reached it by canoe. Other areas, such 
as the vast mtenor plateau of Brazil, remain scantily peopled partly be- 
cause they are largely maccessihle. 
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High mou&uim and nigged terrun may. is they cenunJy do in ouny 
parts of the v. orld, limit settlement The Himala^is, the southern Andes, 
and parts of the Roebes, as well as many other mountains have t cry few 
mhabitincs, this is due to tbar ruggedness, their usually unfit Durable 
climate, their handicaps to transport, and their poor, dim, stony soils 
which place a limit upon agncultnrc Many high, inaccessible areas, such 
as Tibet, hare relautely few inhabitaca, on the other hand, we should 
note that the cool platttus of the central Andes arc much mote densdy 
peopled than the adjacent Amaronian plains which are hot, wet, and 
thickly forested. 

Chinactc edicts upon popuIatiOD distnbuQon are twofold direct 
edicts, such as cold and aridity, which repel human senlet&enc, and 
indirect edicts, such as those adecong crop production and disease. The 
lands of perpetual snow and ice ale shunned by man escept for small 
specialised groups such as the Eskimo. At the ocher extreme, the hoc 
deserts ate thnjly peopled unless water » available m quantity for imga- 
Qon, as in £gl?t and coastal Peru, or uidess mineral wealth provides an 
atnaceon m ipiie of the shortage of food and water as m the case of the 
gold deposits of the Western Austtaltan de&m or the mtnte and copper 
depones of Kortheni Chile. 

Vegetanoo. which is largely a response to climate, may retard human 
occupaaoa of an area, for example, thae are many who beheve that the 
rain*forest of the Amazon Basin is the ptunaiy obstacle to the occupation 
of that region: certainly the forest may be said to be die domuuemg 
feature of the region m so fer as man must come to terms with it before 
he can do anydimg, the vastness and thickness of the selra u such diat, 
so fir, man has bed curbed and confined by it. 

The presence or absence of water u a basic iiaor afiicting populaDon 
dismbunon. Alan, and animals and plants too, cannot live long without 
water, hence die ciimaoc and vcgetaQonal descru of (he world are also 
the human deserts. If water is available m desert areas providmg dnnk 
and moisture for die cidavaoon of crops, dicn nun -nvll inhabit (he 
hottest and most desolate deserts — dunk of the crowded oases to be 
found in the heart of the Sahara and the “htde Egypts” of the and 
Peruvian and Chilean desen. 

Sods, hy dieir fetoliry or infstdit), may encourage or discourage dense 
settlement. Fertile allanal soils or loess-type soils will, if dimaoc condi- 
tions are favourable, give nse to dense agncultural populations as in the 
middle and lower Ganges valley, the Great Plain of North China, and 
the Bofde zone of cmtral Germany. Conversdy, the poor, leadied 
latcnnc sods of ho^ wet tropical regions often compel the people to 
resort to s hift i n g cuinvanon. This is one of the reasons why Sumatra 
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has such a low density of popuIaticaL Java, on the other hand, has large 
areas of fertile volcanic soils 

Finally, the presence or absent* of mineral wealth is a notable factor 
influencing population distribution at die present day. The coalfields, 
yielding pos\er for industrial devdopments. have acted as magnets and 
become seats of some of the h^est population densities in the world. 
Mmeral wealth has attracted man to areas which, on other roimts, 
arc highly imdcsirable for human scttlcmcnf to Kalgoorhe in the hot, 
waterless Australian desert, for gold, to Chuquicamata, lo.ooo feet 
up in the Andes, for copper to Uranium City in the Barren Lands 
of northern Canada, for uranium; and n> the equatorial forests of New 
Guinea for oiL 

NON.PHYSICAI. FACTORS 

It AviU be clear that physical Ihctors may encourage or^courap 
settlement. But. important as are the physical influences ^ecting the 
disaibunon of populaaon, we must note that man huwelf hw helpe 
greatly to change the pattern of populaaon distnbudon and dcnsi^ 
throughout the world. Wars have affected populanons; a good exampte 
of this is provided by Paraguay in South America wh^, during the 
Wat of the Tnple Alliance. 1865-70. lost more than half of its population. 
It has been estimated that out of a total populanon of jiut over hiU a 
imlhon only 221.000 were left alive after the war. and of these a mete 
10% were males, as a result, not anol recent times has the normd raw 
hetween the sexes once again been reached. This disastrous wax “d the 
dual effect of drastically tcstrainmg populaaon growth and holding back 
the country’s progress. 

Rchgious pcrsccunon throughout history has residted in numerous 
population movements and readjustments. Many early Chnstians were 
slam, French Huguenots fled France, the Pilgnm Fathers went to Amenca, 
and the Mormons moved to Utah. More recently several ^on Jews 
in Germany and Poland were extermiiiatcd, and as a corollary 0 
the number of Jews hying m Israel has jumped &om 84,000 m 1922 to 
over 2 million in 1965. . , 

Pohcical factors have sometimes play cd a part. In the intw-war peno 
Mussohni, the Icahan dictator, for pohacal reasons, did his utmost to 
stimulate Italy’s populaaon growA, even though the country was 
suffenng fiom severe pressure of populaaon- The Soviet Union, m or 
w open op, develop, and populate its Asuac temtones has 

nalhons of Russians mto Turkestan and Siberia. 

Soaal factors, such as ancestor worship in C hin a, polygamy am 
Mushm peoples, eaily marriage among die Hindus, etc., have o 
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has such, a low density of population. Java, on the other hand, has large 
areas of feale volcanic soils 

Finally, the presence or absence of miiural wealth is a notable factor 
influencing population distribution at the present day. The coalfields, 
yielding power for industrial devclopmenc, have acted as magnets and 
become seats of some of the highest population densities m the world. 
Mineral wealth has attracted man to areas which, on other counts, 
arc highly undesirable for human settlement* to Kalgoorhe in the hot, 
waterless Australian descry for gold; to Chuqmcamata, lo,ooo feet 
up in the Andes, for copper: to Uramum City in the Barren Lands 
of northern Canada, for uranium; and to the ctjuatonal forests of New 
Guinea for oil. 

NON-PHVSICAI. FACrOR5 

Ii Will be dear that physiol fatten may encourage or discourage 
settlement. But, important as arc the physical influences aficctmg die 
discnhudon of population, we must note that man himself has helped 
greatly to diange the pattern of populadoo dotnbudon and density 
throughout the wotld. Wan have affected pcrpuladcms; a good example 
of this IS provided by Paraguay in South America whi^ dunag the 
War of the Triple AlL^ce, 1S65-70, lost more than half of la population. 
It has been estimated that out of a total population of just over half a 
Bulhoa only 221,000 were left ahve after the svar, and of these a mere 
zo% were males; as a result, cot until recent times has the normal ratio 
between the sexo once again been reached. This disastrous war had the 
dual effect of dtasncally restrucing populanon growth and holdmg bach 
the Country's progress. 

Rehgious persecution throughout history has resulted in numerous 
populanon movements and readjustments. Many early Chnsnans were 
slam, Jrcnci Hoguenoisfled fxance; die Pilgrim Fathers went to America, 
and die Mormons moved to Utah. Mote recendy several million Jews 
in Germany and Poland were exterminated, and as a corollary of this 
the number of Jews living in Israd has jumped from 84,000 in 1922 to 
over 2 milli on m 1965. 

Political factors have sometimes plaj ed a part In the inter-war period, 
Mussolini, the Italian dictator, for pohticai reasons, did his utmost to 
snmulaie Italy’s population growth, even diough the country was 
suffering fiom severe pressuw of population. The Soviet Union, in order 
to open up, devdop, and populate its Asiatic temtoncs has drafted 
millions of Russians mto Turkestan and Siberia. 

Soaal factors, such ai ancestor wonlup m China , polygamy among 
Muslim peoples, early marriage amm^ the Hindus, etc., have also gready 
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nc 3. — ?orviATioN of hOiriH ASvaicA 
PopuLuion tn N America u very aoevcniyflutriliuted. Nearly all Onaiiunt Lve 
along tlie narrow touebem fiv^ of Canada, wbeie tlie clinute and so 2 i are 
kmdesL Hu daocly peopled part of the Umted Sutea Lea tn the can nhere 
the moat climate and d^, neb wib Crrtxa eoIaTaaon, where nch depoata 
of coal. 01! and iron ore have &rined the fcaus for indintr) . and where the 
indented Adancic coaitLne, lacsig and nearett to Europe, hai been unlited for 
port eonirrucnon. Three ether atrasofdenie ropulaaon occur, around Mexico 
C>ry on the Centra] Pbceau of Alenco, m CaUorma, concentrated around loi 
Aneclei and San Fianciico.and m Scattle-Vancouvce area. 

All the northern contineno ihov a hroadly sumlar pittem a trufor zone of 
eonccntrition whichCidmntoazMUorrelanvt]} tpane population wuh pocketi 
of denut population (Cf Bg t ) 







RG. 4 . — KJPUIATION OF SOUIH AAtZKICA 

'Tlie mip brings out several notable feamm m die panem of settlement: (1) a 
definite tendency for the popubtic« to congregate ui clusters; (u^ a distinct 
tendency for the more densely peopled parts to on or near to the coast; and 
(ui) Vast inland areas of very sparse popiiatjon 
'Hus pattern is the outcome of histoncat, rhysicai, and economic factors. 
Favoured areas may be seen fiom die map. while ^ehot, 'neC, forested plains of 
Amaaoma, the savanna lands, and seim-and Patagonia are very sparsely peopled 
settlement, where it has occurred, is diiefly along the nver valleys since these 
offered the only easy means of penetratum. 

'Fhii popdacon distnbuaos pattern is cofiunon to all the southern coaanenn. 
It 13 repeated in Australia and m the case of central and southern Africa but it u 
less clwly evident m the btter. 
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influenced both the distnbuQoa and the density of population in particular 

areas 

Thus « may be concluded that a full and proper understanding of the 
distnbunon of the ttorld’i population Les as much “m the history, tradi- 
tions and aptitudes of the people”* as in the determinants of the physical 
environment. 

THE CROn'TH OF tVORLD POPULATlOS 
If the figvaes in the followaig tabk ate studied $t will be seen that, 
(a) die notld’s population has increased enormously during the past 
three hundred years, and (&) the rate of growth has vaned widely betncen 


continent and continent. 

Tabu t 

GroulA ^ Ai^iEirum ty CMinmu (m milliaru) 
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idja 
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|45» 

148* 

Euimlie 

CeoBal ind South Amenea 


tu 
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216 

North Amenes 

1 


26 

190 J 

312 

Europe 

ICO 

140 

260 


619 

Aaa 



74» 


2*45 

Afiia 




225 

2*3 

Aostnlica 

» 

» 


is 4 

ii-0 

Total 

S4S 

7284 

1171 

2774-9 

31930 


Perhaps the single oustandmg fact about world popuiaaon is the 
rapidity of its growth. Three hundred years ago there were approvimately 
joo million people m the world, today there are more flun jooo milhon 
Populanon, today, is growing more rapdly than at any time m the past 
In fact, It IS cstimaced that at the present rate of expansion the world’s 
population t$ just about doubling itself every fifty years Every day there 
are 140,000 more babies born mto the worid. Or, m odier words, a 
population equivalent to diat of Derby. Huddersfield, Luton, or Stockport 
15 added to the w arid total ei try Jay 

If the present trend contmues, and there is little to suggest that it will 
be mtcrruptcd or changed, by die year aj> aooo at the laKSt there will 
be twice as many people m wo^ as diere are now In case the year 
2000 seems a long tune ahead, let ns remember that by 197J, not many 
years bence, the populanon will be around 4000 nulhon ' 

• PoUNtPS. N J G /Irt InlroJivttcn t» CmMntc Gwfwpir, John Murray, iffsi' 
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CAUSES OF GROWTH 

What &ctors affect population growth’ There are, m fact, many, and 
they are often complex. Periodically throughout human histo^ major 
cultural developments have permitted substantial growth in world popu- 
lation. The discovery of the art of crop growing, which ushCTcd m the 
Neohthic Revolution, stimulated popidation growth for agncultuic gave 

nsctoanassuredfoodsupply. Butthegrowthofpopulationw^relatively 

slow until about two hundred years ago. Then, the revolutions in 
agnculture. sacnce. and industry made possible a vastly increased measme 
of economic productivity which was accompanied y a rapi 
contmuallv acccleratmz increase in the numbers of people. 

In the past, plagu^ such as the Bbck Death, and diseases such as 
tuberculosis, have checked population growth Progr«s in me . 

hygiene, and m saniunon have greatly mcrcascd the c «> * 
and led to growth m numbers. One example will illustrate c p 
unee of the struggle against disease. In Ceylon in c p«t. 

nmed by mosquitoes, led to the deaths of many people 

population down. In recent years, malaru has been ^ but c . 

using uuectiades to kill the mosquitoes. As a result, the exp , 

lifehasalmost doubled within theshort $paceofa 5 y®®” ^ 

Con of Ceylon IS now increasing rapidly. j „-r 

Other stalled natural checks, such as floodmg. famine, w* ' 
have curbed population growth in the past. For instance, it is 
that tbc floodmg of the rivers and famine have been tcsponsi j 

deaths of about 100 rmUion people m China since 1800 ^ , 

control measures and improved communicanons cwblmg tooa m 
quickly brought into stneken areas have greatly Icsscnc e 
resulting from such catastrophes. . growth. 

Social and political factors may predispose towards popu no S 

We have already referred to such social custorm as anccs , 

among the Chinese, polygamy amot^ the Moslem peop es, , 

imong *e HmJm which cncooi.gc 
Sometimes national pohey aims ddiberately at stimulating 
d>e populanon; for example, m the mter-war penoi ho* F^cut 1 y 
wd Naai Germany encouraged die ptoctcanon of children y 
state bounnes and even medals to pr^ific modiers’ 

THE POPULATION PROBLEM 

Some areas, as we have indicated, arc already real 

»pin tom local or even r^onal v^eh birth rate 

^eat of global ovcr-populanon, especially if die cu 
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and recent trends in over-aH gtowtb cononue There arc two main 

problems svith respect to the population problem (a) the problem of 

easing local overcro^\dmg, and (fr) the problem of controlling over-all 

growth 

There axe a number of possible maedies which may be adopted to 
ease, if not to solve, the pcohlem of local overcrowding 

1 Pressiire may be relieved by emigratton In the past large numbers of 
people did migrate &om over-populated counmes, for example, between 
1901 and 191 j Italy exported more than half a million of us inhabitants 
annually But the days oflarge-scale emigratioii appear to have gone for 
good. Few countries nowadays open their doors widely to immigrants 
'Where immigration is allowed, it is usually reserved for saenasts, tech- 
mcims, and people with capital, impovetuhed, ilhtctate peasants, ot 
labourers ate no: Vi-elcomed. 

2 Devehpment ef noRirat retaunes A more positive approach to the 
problem is to develop the natural resources of a counoy so that it is 
capable of supporting mote people Improved agncultural production, 
imganoa schemes, exploitation of mioet^ wealth, fishery development, 
etc , are some of the nays by which increased numben might be sup- 
ported. Devetopmentsof chiskutd, however, usually require ttivich capital 
for their realisaaon. and all too often the most overcrowded countnes 
are also the most povetty-stneken. Such countries are largely dependent 
upon the goodwill and beneficence of the world's nth uncles, painculatly 
Uncle Sam. 

3. Indiistnalisalion Industnalisanon and the produenon of manuiaC' 
tured goods for export offers anodict possible alternative. Industry is 
capable of absorbing surplus rural labour up to a point and the export of 
manufactureis provides a source of income But industnalisanon is at 
best merely a palliative and not a cure for ovcr-populatioa, nor is m- 
dustnahsanoii always ecosionsic^y feasible or socially desirable Countnes 
lacking in indusCnal raw matenah, power mources, and technological 
know-how are likely to find mdustnahsation difficult and of limited 
applicability 

From the point of view of controUmg o\er-al3 population growth, 
there is only one possible practical solution buth control Birth control, 
either by moral restraint or the use of contraceptives, is not an easy matter. 
It has to meet die chaHeoge of rchgious, social, and even economic and 
poliocil factors For example, the uscofoontcaccpcixes is conctary to the 
teaching of the Roman Cathtdic Churdi, the Hindu fathers many sons 
to ensure a survivor to perform the last nra for him , the Oriental peasant 
sees bis many ebMrtn as potential wooers and tbetefote as an economic 
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asset; and many states view a large population as a yardstick of power. 
Clearly it is not likely to be easy to educate people to practise birth con- 
trol; and, in any event, it must be looked upon as a long-term method. 

ECONOAUC ASPECTS OF THE POPULATION PROBLEM 

The size of a country’s population is of economic importance for two 
mam reasons: 

1. The factor of pioduction depends very much upon the amount, 
availability, and quality ofhuman labour, and the supply of this labour 
IS itself dosely related to die number, age composition, and educadon 
of the population 

2 . People are consumers as well as producers, and the standard of 
hvmg heats a close relationship to Ac numbers shinng the national 
mcome, Aat is, Ae total of goods and services produced by the 
economically active population. 

Also of great impotunce u Ae uze of a country's population in 
lelauon to oAer factors of production, such as Ae natural resources, 
physical hanAcaps, availabAcy of capital, etc. The total econonuc out- 
put of a country will fall short of what it might be if there is insufficient 
man-powet to make full and effective use of Ae non-human factors of 
production On the other hand, if the population is too large tn propor- 
tion CO Ae non-huxnan factors of produenon, Aen hvmg standards, 
accordingly, wdl be much lower Aan Aey might be had a better balance 
betsveen Ae two groups of {acton obtained Theoretically, Acre is an 
optimum population for every country: this optimum population is 
reaAed when the labour force u just sufiicient to make Ae best possible 
use of Ae available resources But this fine balance is not necessarily 
constant, any mercase in rcsources—an improvement in sod FertAcy, new 
mineral finA, reaLsation of power potential, stock of capital — will 
probably permit or require increased supphes of labour, it follows, 
Acrefore, that Ae level of Ac optimum population will be raised. 

Ovet-popnlation does not depend merely upon Ae total number hvmg 
m a country, nor upon Ae d^iry of Ae population. For example, a 
population density of 6o persons to Ac square nule may mean over- 
population m one area but in another undcr-population. MuA indeed 
depenA upon Ae avaAble resources, Ac capaacy of the land to support 
population, and Ac degree of cultural development. Moreover, a country 
IS not necessarily over-populated simply because it is incapable of provid- 
ing sufliaent fo^ to support ws people; Venezuela provides an illustration 
for, alAough ns popuLmon b sm^ about yf millions, and Aerc is no 
shortage of culnvable land, it does not produce enough food to support 
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Its people and must import considetabk quaaaties Again, a country 
may be able, as m tbe case of Bntain, to employ its labour force more 
effectively in manufacturing industry, exporting its surplus manufactured 
goods in exchange for foodstui^ 



Tius IS an example of a timpU hn< graph Lane graphs are 
commonly used CO show cobonuous changes Ifsiseot 
dates are involved, they ate usually shown on thehotuon* 
csl scale, time is described as the mdependent variable. 
Quancines are mdiated on the vemcal scale, these are the 
dependent vanahles. Line graphs may be used to shon 
absolute or percentage values of items, such as uidustruJ 
ptoducDoo, trade stanstxa, populacsoa, over a penod of 
time. Thu graph shores the curve of n orld populanoc 
growth over a period of nearly five centuoa Note how 
the population temaincd &ul> stable during the sixteath 
century, how it b^an to increase during the period 1700 
to 1 9 JO (the tune of die Agncultural and Industrial Revolu* 
nous), and how, since about iSjo, populanon growth has 
acttlrcsted. 


Conditions vary widely dirot^ihout Ac world. Some countries or 
areas are ovet-popuLted. orhen under-populated in Ae first category' fall 
Ae NeAcrlan A, Italy in Europe, Japan and lodu in Asia, and Ac republics 
of Haiti and El Salvadoi in Amesica.m Ac second such counines as New 
Zealand, Canada, Paraguay and Ntcaiagiu in America and many parts of 
Afnca. 

There are several oAer aspects of the population problem. In adAcion 
to Ae problem of numbers in relaocm to suppLes or Ae o Aer fanors 
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of production, there are such questions, often of major national impor- 
tance, as the rate of population growdi or dedine, the distribution betw een 
the vanous age groups, the balance between rural and urban population, 
the proportion of males to females, and the degree to which the population 
IS hterate and educated. All these things m their different ways afiecc the 
standard of hving of a people. 


EXEBCISES 

I Most of the world’s population is concentrated in four mam clusters How 
do >ou account for such an uneven dismbunon and how is the growth of the 
world’s population affectmg the density pattern^ 

a Desenbe the discribuuon of population m Australia and explain the get>- 
graphical reasons for its very small populanon in lelaDon to lu tue. {Cliarrertd 
InsMiile of StaetarKs') 

3 Write an essay on the popubrien ptoblems of ttthcr Indu or China 

4 Examine the reasons for die rapid increase of populanon in parts of Asu and 
Latin Amenca What problems does this increase create’ 

j. Name ru>o disnoenve areas within the tropics, one with a low and one with 
a bgh populaaon density. Describe precisely the locaoon of each and account for 
Its populaaon density. 

6. Give an account of the dismbutaon of population in ndirr Scotland or Ireland 
State the geographical reasons wluch have prMuced this populanon patcecn. (East 
Midlands Educational Union Examinations) 

7 Discusi the relanonship between annual rainfall and density of populaaon, 
usmg Australia and South Amenca as your examples 

5 Desenbe the disuibuuon of populanon in Brazil and examine the ptobUma 
ansing ftom this distcibuaon m relation to (tf) the ability of the land to supply 
food for the people, (b) natural resources, and (c) Space for development 

9 "The combined populaaon of the three latest aaes in Austruia is well over 
one-third of the total population of the country.” Comment on this statement, 
analyse the faaors responsible, and assess future trends. 

to. To what extent can the major features of the v> orld populanon discnbuQon 
be understood in terms ofthephysica] enviroiunent’ 

II. What geographical factors influence the present and may determine the 
funire discnbuaon of population in Australu’ 

iz What recent changes have diere bem m the geographical discnbuaon of 
popuLoon m the Umced Kingdom’ How can you account for dicse changes’ 



Chapter III 

HOW MANKIND LIVES 


In order that man may live certain banc needs must be satisfied these are 
water, food, clothes, and shelter Most of his life is spent, directly or 
mdirectly, in supplymg these needs The ways and means he adopts to 
satisly these essential wants arc many, and vary from place to place and 
between people and people In some environments the physical condi- 
tions make life estremely difficult, nature ts niggardly and limits the 
available resources by svbJi man can bve On the other hand, nature 



nc. 6 — THE tCONOWES OF MANKINS 
This map, which shows the pnoapal economies of roanknid u, it should be 
remembered, generji se d Much of Asu >s indicated as bemg under pascorahsm 
but obviously there are localitic* wine euhivanon takes puce, as in the oasis 
settlements of CentrJ Asia. Moreover, dus mm takes no account of mining or 
tndusmal acunces which clearly are wide^sreailtn Europe and the United States 
and occur ebewhere in the world. 

a* 
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offers much less difficult condioom in some areas and man finds it much 
easier to live; nature is more bonntifiil and offers a wider range of 
resources. 

While some peoples have learned htde about usmg the resources which 
nature provides, others have learned much. The more man learns con- 
cerning dicwa)’s of using what his envuomnent offers, die easier will die 
condiQons of his life hcconie If man merely hves off the land, that is 
merely cohcctmg the firuits of nature, his existence will be hazardous. 
But once he has learned how* to make implements and tools with which 
he can cultivate the ground, his food supply is more assured for he can 
produce and store food. Man's ahihty to produce food rcheves him of 
the necessity of moving around comtandy from place to place: it enables 
him to Iwe a sedentaty life; he can hvc and work, m one spot. 

Once man has adopted a sedentary mode of life, other dungs follow, 
he can have a permanent dwcihog and acquire possessions. Furthermore, 
under settled condinons, larger groups can live together. This, m turn, 
allows specialisation of labour to uke place, in other words, one man can 
do one job, another a different job. Hence in a commumty. one nun 
will grow crops, another will make toob, another will weave doth, 
another will build houses, and so on. Under these condictotu new skiUs 
can be developed and learned and. together with the mcreased leisure 
which the division or speoahsacon of work brings, developments m 
art and hterature and thought can take place. In this way, the early and 
great civiluanons of the past developed. 

Let us DOW look at the difierent wap m w hich man, both m the past 
and at the present day, has Lved and earned hu Lvehhood. 


SIMPLE SOCIETIES 
COLLECTORS AMO HUNTERS 

Man b a social animal, that is, he prefers to hvc in groups and firom 
the very earhest rimes men have congregated together. In early pre- 
histonc tunes, when man hved by collecnng and hunting, he was com- 
pelled to live El small groops — peibaps hmitcd to the family group*— 
simply because the available food supplies were mcapable of supporting 
more than a few people. The size of the groups, or in other words the 
density of the population, was limited by the pr^ucovity per square mile 
of land. Dunng the Ice Age, which lasted until about lo.ooo years ago, 
man frequently dwelt m caves which provided shelter. Subsequently, as 
the ice melted, the ice-sheets retreated, and the dimate heeame wanner, 
man began to move into the lowlands where there were patches free 
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from forest, to the khe shorn, and to the sea coasts Remains of pile- 
dwellings around lake shores and shdl middens along the coasts provide 
evidence of these early settlements 

In the beginning man was a food collector and petty hunter , he gathered 
wild fruits, nuts, seeds, roots, eggs, grubs, wild honey, etc., and undertook 
the snaring of small fry, the hunting of animals, and fished for his food 
supply. Some groups of people soil follow this way of life, usually they 
are to be found m the more remote and inaccessible parts of the earth's 
surface Primitive, backward groups, mie, arc relatively few and scattered 
no\vada)'5 and, year by year, arc cither being squeezed out of cnscence 
or being brought to a higher level of economic life These small hunun 
groups ceisung by collecting, hunting, and fishing are represented by 
some of the Eskimo and Indian mbes of North America, the Yaghans of 
Tierra del Fuego, die Bushmen of the Kalahari Desert, the pygmies of 
the Congo forest, the Seniang of Malay, the forest dwellers of New 
Guinea, and the Australian Diackfellows 

While It u custoRury to desenbe these groups as “pruuinve" and 
"backward,” it does not follow that they are Rccrssanly savage or un- 
intelligent The Bushman, for example, is a clever and intelhgent fellow 
m spue of his pnmiuve mode of kfe heissointelhgent tlm he has been 
able to adapt himself to a hostile natural environment in which he lives 
quite successfully The Australian Blackfellow, too, has a high natural 
intelhgence, a nch language, and a complex tocul otgamsation. On the 
ocher hand, some of these pnmiave groups, such as the Yaghans, live a 
miserable and wretched existence and appear to be stunted physically and 
mentally. 

Sooner or bter such pnmidvc groups come into contact with modem 
civilisation and such contact has often brought unfortunaie and disastrous 
results. White man’s diseases have fiequencly created havoc and resulted 
m many deaths. Gunsandstrongdnnkhavcalsohadunfbttunatecepec- 
cussions But there have been other effeces of a different kind. For in- 
stance, the contact of the Eskimo of St Lawtnicc Island m the Bering Sea 
with Western civilisation has led to very considerable changes in their 
way of life and there has been a steady shift from reliance upon the local 
envuorunem to rehinceupon imports bom die near-by Alaskan mamlani 
Now, instead of hunting seals for oil which provided them with a fiiel 
for heating, Lghting, and cooking, they import mineral oil , as one of the 
Eskimo said - “You know, blubbn used to be the most valuable thing w c 
had — we used It for heat and light. Now we throw it into the ocean.” 

Like these Eskimo, dicre arc odier pmmnve groups whose Lves have 
been radically changed by contact with the white mm. There is the case of 
the Jivaio Indians of the tropical fiarests ^Ecuador who have a leputaoon 
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ai head-hunters and i\ ho have Lved outside govemmait control When, 
hos\ ever, an o J company began to drill for oil in the Ecuadorean jungle, 
some of the Jtvaros came to be employed by the company and were 
tberebyintroduced, ifin a casual manner, to Western avihsanon. Within 
a \ cry short time they had discarded their lom-cloths for American jeans 
and were smokmg American agamies. 

One of the most interesting facts of our present day and age is that, in 
spite of the marvels of saent* and tethnols^ and the highly organised 
economic and social life of modem avihsanon, there are people soil 
living exactly, or almost exactly, as they did 10,000 years ago 

PASTORAL PEOPLES 

Somewhere around jooo d c., perhajw carher in some areas and cer- 
tainly later m others, the Cnt great cultural revolution took place. Tins 
revolution, ushered in by the domescicaaoo of animals, the cuInvaQon of 
crops, and the begmiungs of tosvn life, introduced the Neolithic, or New 
Stone Age, period. 

The domestication of animals meant that man, instead of hunong 
vumals for his livelihood, began to herd them. Some v.-ild animals, such 
as the horse, cattle, sheep, and goats, are mote amenable to domcsncaoon 
than others, these Mere the creatures he tamed and herded. Such ammals 
weie especially nseful to man. not cpidy because they ueie relatively 
docile creatures and so fairly easily tamed, but because (bey were also 
food animals, yielding milk as well as meat Such an'malt were herbivor- 
ous, 1 e. grass-eating, and they wandered over the grasslands m scardi of 
pasrure. In the begmnmg man wandered with them, gomg whither they 
would; bter he organised or systematised their movements so that 
defimte seasonal nugranons foom area to area took place. Such wandermg 
movement is called nomadism. 

Formerly most pastoral people were nomadic; a few groups lemam so 
still, though the numben engaged in Romadic herding are rapidly de- 
clining. The Bedouin of Arabia continue to wander with their camels 
and horses &om oasis to oasis. They breed camels and horses which they 
sell to the settled peoples hvii^ around the desert margins. Until quite 
recent omes the Kirghiz, who live on the grassy plains of Central Asia, 
were nomads tcatmg hones and sheep, but their migrator^’ mode of life 
has been changed during the past genennon or so by the Soviet Govern- 
ment which has “collccnviscd” aiiima! herding. 

A people simslat to the Kirgluz are the Kalmuk of the high plateaus 
of the Altai region in cast Cmttal Am The Kalmuk, however, arc 
scmi-nomadic. In the AltM region good pastures arc available throughout 
the year, hence widespread seamoal nugranons ate not necessary and 
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most of the Kalmuk dwell m semi-ptfnuHfRt encampments. Until 
recently the Kalmuk and other steppe-dwellcrs of Asia v.cre purely 
pastorilists and did not culnvate the land, but now many gross crops in 
addition to tearing animals 

Pastoral nomadism is not confined to the semi-desert and steppe lands 
for on the tropical grasslands of the Sudan and the East African Highlands 
negro tnbes, such as the Fulani and Masai, rear herds of cattle or, in the 
drier areas, flocks of goats. Pastorahsm is also die nay of life of peoples 
such as the Eapps, Samoyeds, and Tungus who hve on the northern 
matgins of Eurasia whete the tundn meets the taiga In dus aone reindeer 
arc the ammals herded 

A point of interest worthy of note is the absence of pastoral tiomadism 
in the Americas and in Aiistraba In both diese contmenial areas the early 
inhabitants failed to domesticate the lunvc animals, this may w ell have 
been related to the faa that tbe bison and the canbou w ere not domestic- 
able and also bemuse the horse, cattle, sheep, and goat were absent 
Parado'aeally enough both (he Americas and Austraha now possess vast 
numbers of cattle and sheep, all descended from stocks brought in by 
European colonises 

PRIMITIVE CULTIVATORS 

Many peoples are simple cultivators, growing crops upon m hich they 
subsist. Often the ptumnve culm ator is a food collectot and huntet also 
Even herders will someomesgrow crops if conditions are suitable and they 
sojourn a while in a given spot This shows the inadequacy of crying to 
classify human acavicies too ngidly, and this is a nutter constantly to he 
bocne in mind, for people, particularly at the pnmicive lesel, are seldom 
exclusively food gatherers, fishers, hunters, herders, or cultivators 

Simple culavaaon is either of the shifting kind or the sedentary type 
Shifting cultivation, whidi is widely practised in die inter-tropieal zone, 
m both the forest and grassland areas, involves the clearing of the land 
of Its vegeutww growth, usually by the “slash Mvd burn" technique, the 
planting of seeds and cuttings either by crude hoeing or simply by making 
holes in the ground wnth a diggmg-sock, and subsequendy harvesting 
the crop Such primitive tillage knows hide or nothing of the plough, 
the rotation of crops, or the use of fertthsers After two or three years of 
cropping, the sod hecoracs exhausted and the cidtivator dears a fresh 
patch of land. 

Sedentary or setded cultrvation is usually of a more developed kind 
Simple cultivation of this kmd vanes svidely, however, ranging from the 
backward methods purtued by many m^Kal cultivators to the skilled 
highly-intensive tillage praco^ by Onental subsistence farmen The 
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careful and productive methods followed by peoples such as the Chinese 
and Japanese compares very favourably with commeraal horticultural 
practices in the West 

The Boro, who hvem the far west of the Amazon Basm, are culnvators 
of the simplest type. They combine tillage with coUectmg, hunting, and 
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This photograph shows Bolivian peasants tilling then fields. It u an example 
of pnminve peasant agriculture. Simple, even crude, implements of this kind 
are still usuu in backward Andean countnes in South America — not that 
modem cractois would be of muds use on the steep mountain slopcsl Note 
the terracing in the background and tbe stony soil in the foreground. Only 
by the arduous and painstaking construction of terraces, known as anJenes, 
was It possible for the Andean Indians to culbvate the steep slopes Similar 
terracrnghasbecncamedoucintheliillylandsofSouch-eascAsia- Cf Fig 29 
and Tig 41. 

fishing. They hvc in a difficult and restricting forest environmeDt. 
Patches of land arc cleared of trees, 3 job undertaken by the menfolk, the 
ground is then broken by means of wooden stakes, a procedure which 
may be likened to a primitive fbnn of ploughing, a job also earned out 
by the men, but for the rest culavatton is the cask of the womenfolk. A 
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simple digging-sQck is vued to score holes m the ground, and in chese 
seeds, tubers, and cuttings are planted The principal crop is manioc; 
from the roots or tuben of the plant cassava is made Other crops, grown 
in smaller quantioes, include sweet poutoes, yams, pumpkins, and 
peppen. The cleared patches quickly become exhausted and unproduc- 
nve, and after tv, o or three seasons new plots must be deared. Thus the 
Boro are pritmave shifnng agncultuiahsts living a largely self-sufficing 
existence 

The Hausa of northern Nigeria, who hvc in a tropical grassland 
eavuonmtat, provide a good example of a people livmg by culavation 
but ptaensmg a more highly developed form of tillage under settled 
conditions Agnculcuic is soil of a pnimave type, but the people often 
resort to imgatiom They grow a wide variety of crops mcludmg maize 
and millet, w hich are pnmanly food crops, and cotton, tobacco, ground- 
nuts, and shea nuts, which often form export crops Farming, too, is 
often mote diversified for many of the Hausa have Hocks and herds 

The culm ators of the East, noubly the Chinese and Japanese, have 

developed agnculcure of the simple kind to us highest level of effiaenc) 
Though sometimes growing crops for export, basically farming is for 
lubsutence purposes Culavaoon here is distinguished by the use of 
unguson, the loianon of ctops, ferahsanon of the soil, and careful hand 
□Uage Although enormous labour is expended upon the land, the 
return ts high. TlUage m this cegioa is sunple only tn the sense that it u 
small-scale and unmechanised and for subsistence purposes 


CO.lfPLEX SOCIETIES 

COMMERCIAL RSKINC 

This, the ptoduction of hsh and other marine products for sale, diSers 
from primitive ilshmg, which is almost entirely for subsistence, in its 
scale and organisation. It is true that some commercial fishing ts small- 
scale and the production timis are small but, by and large, fishing on a 
commercial basu is a highly organised activity employing specialised 
craft and specialised techniques, moreover, it ts becoming increasmgly 
specialised. 

Most commercial fishing is confined to certain nvets. noubly the 
"salmon streams," a fesv inland waters, such as the Great lakes. Viaona 
Nyania, and the Caspun, and ihecontmental margins of higher laumdcs, 
more pamculaily where the shallow continental shelves arc well- 
developed. Most of the wodd’s nuqot fishecies are to be (bund m the 
UQcthecn. heffiiis pbace, althiaugh* osaassseKval fishing is ass eetpandiiig 



HOW MANKIND LI7ES 


industry in many southern hemisphere localines Exact figures of those 
directly employed in commercial fishing are unknown but relatively 
small: if the fishers of China and Japan be included, perhaps some 5-6 
millions are so employed But the significance of fishmg as an economic 
activity vanes considerably from country to country m some, as m 
Iceland and Norway, the proportion of the population engaged in fishing 
IS relatively high. Fishing, too, may be a seasonal or part-time occupation. 

Under commercial fishing arc also included the collecting of vanous 
manne products such as sponges, coral, beche-de-mer, mother of pearl, 
pearls, etc. Whaling and sealing arc commonly looked upon as branches 
of the fishmg industry. We might add. also, that the fishmg mdustry 
^ves nse, directly and indirectly, to numerous other industnes, eg. 
cannin g, pickhng, fish oil extraction, the making of fertihsers on the One 
hand, and the manufacture of fishing nets, barrel-making, and boat- 
buildmg on the other. 

COMMERCIAL GRAZING 

Large-scale commercial grazing ss (he predominating form of land use 
in the diiet parts of the earth’s surface where both crop growmg and 
fotenry ate impncdcaL The grazing areas are usually in the intenon of 
the more recently settled contments where rainfall is light and seasonal 
in its distribution, where, in fra, moisture is insuSdent to support tree 
gross ch and usually madeijuate to support aops In certam areas, how- 
evet, grazing is earned on in humid regions but where this happens it u 
usually because tillage has not yet been started On the other hand, in 
many areas, eg. the humid pampas of Argentina and much of the Canadian 
praines, erstwhile grazmg lands have now become important areas of 
ctop cultivation. 

Commercial grazing is virtually rcstnaed to cattle and sheep rearing, 
and to the production of meat, dairy produce, wool, and hides for 
export. It is an econoniic activity which has developed largely within 
the past hundred years and has be« elosdy related to the induscnalisacion 
of Western Europe, the growth in population, and the inaease in the 
standard oflivmg of peoples in the West. But it is also closely related to 
a scries of saennfic and technical developments, such as the invenuon of 
the tm-cni and refrigetaaon. 

Ranching is an extensive activity requiring large areas of territory. 
The density ofhvestock is usually low due to the Lnuted amount of grass 
and forage in areas of low and largdy seasonal rainfall. The hvestocfc 
range freely over wide areas, thou^ their movements may be directed 
from area to area, t'eiiodic^y roundups are earned ouL Commer^ 
grazing b economic in the use of nun-power; a few men on honeback. 
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jometmies with the help of dogs, can corboI Urge herds Where com- 
mercu] grazing taics the form of animal rearing for dairy products, die 
farm units are much smaller and a much greater labour force u needed. 
This aspect of grazing w teaQy more closely related to agricultuic and 
is better thought of as such. 

Commercial grazmgu the ehaiactenstic form of economic production 
inthednertemperategrasslandareas thcGreatPlamsofKorth America, 
the pampas of Argentina, the vtld of South Afoca, and the mcenor low- 
lands of Australia are the major areas of commercial grazing The tropical 
grasslands are potenmlly important as future cattle arms, but apart from 
certain, areas of the Btazihan, Venezuelan, and cottheni Australian grass- 
lands, they are soil very mudi underdeveloped 

CO^t^iEftClAl, AGR1CULT\IRE 

Commercial agncnlrute embraces a very wide vanety of different types 
of farming activiTy *, these w e shaQ deal with m Chaptes 9. But in all cases 
a large proportioa of the crops grown or other i&ra products produced 
go to znarltA and much may be erponed. Produeoon for sale, as dtstma 
fiota produeoon for family consumpoon. is one of the principal features 
dtffetentuting commercial agnculture from pnminve subsistence agri- 
culture. 

Conusereia] frrmmg may concern itself with the produeoon of a 
tingle sop, e g. w heat, coffee, cottoo. or rubber, in w hich case agnculcure 
ts desenb^ as menatulture, i e. ooe-aop or smgle-commodic)* culovaaon. 
Farming of this type is usually large-scale and often emploj's a connder- 
able paid labour force ihisiscspeciaQycraeofplantaQonagnculrure At 
the other extreme is che type known as mixed farming, which is typically 
smalL^cale family farming ux which ctop-growing u associated with hve- 
stock keeping and in which the two aspects are well integrated. 

Commercial fanning difim from pruniove subsistence farming in a 
number of respects (a) some or all of the produce is for sale, (^) saenohe 
ptacoces. such as crop rotation, are consaously apphed, (c) fertilisers, 
either namral ot arofictal, are usually muiii used. and. (d) farming practice 
IS mechanised to a greater or lesser d-gree. 

Many people are mvolvcd m commetcial agriculture, but, as a human 
acovicy. It looms largest lO die “newer' lands of the w orld srnee $uch 
countnes are still, to a very large extent, producers of primary products 
It IS m such countnes that the proporuem of people engaged la com- 
mercial agnculcure is greatest. 

As a h um a n activity commetcial farming ts becormng increasingly 
specialised and certain hinds of int^ii , i L- e commercial agnculrure, e^. 
market-gardenmg, frmt-gTOwmg. are frequently very highly specialised. 



HOW MANKIND LIVES 


33 

Tbe appLcaooa of science and medunisation to agnculture is revolution- 
isii^ the industry and reduang drastically, in many instances, the need 
for man-power. 

FORESTRY 

Some people — m total their numbers arc relatively small — earn a 
hvclihood dirough forestry. Exploitanon of the forests extends from the 
Equator to the Arctic Circle and includes the tropical evergreen, tem- 
perate deciduous, and coniferous tj'pcs of forest. In some cases forestry 
IS associated wifo. agnculture; indnd, m some instances, it may be an 
integral part of the farming system' ib«< is so m parts ofBntain. In some 





nc 8 — forestut 

The photo showi forestry wolkm liftmg )oung spruce trees for 
planting out in a Pcrthslute forest. The practice of afforestation is 
virtually a deselopment of the presoit century. Previously man 
cut down the forests with Lnie or no thought for the future. Now 
It u realised that forests are a vahiahk resource and re^ilanting is 
taking place. In Emain over one imlhon acres of new forests nave 
been plated suice 1919, the year tn which the Forestry Commission 
was set up to deal with the country's forest problems. Today Bntam 
prvxfocw aicoc of ta amber ooaif bar sOTneames a moci ar 

.^400 milhon are spent a year on timber unports 




34 MAN, THE EAITB. AKO BIS tITEIlHOOD 

ccmntass, eg tiie Scandjnavsan coo&mes, lambeting may be a seasonal 
occnpaaon, the farmers culavaong thar lantf m summer and working 
in tbc forests m wmter 

Formerly much more cttensive areas of the earth’s surfoce were 
forested, but the need for culaeable land and of nmber for constrticQooal 
purposes, fodL etc., led to great mioads npon the forests 'Wodd demand 
for timber continues to grow, moreover, and there u a very real danger 
of a timber famine in the furore. 

The lumbering industry ts of great unportance, particularly m the 
softwood (coniferous) forest areas of the world. So far there has been 
licde ecpioitanon of foe tropical forest areas eccept m one or two places 
where the valuable teak and mahogany are found. In the coniferous 
forest lands lumbermg formerly was pttniarily a seasonal occupation, but 
with the growth of a&restaooo and forest tegmeranon techniques the 
n ork IS becoming mcreasmgly less smciIy seasonal tn its character 

Induded m forestry u foe collection of forest products, e g wild rubber, 
cuts, medicmal plants. Thu aspect of forestry, which a essenoallr a 
gathenng economy, comes close to pruniore collecting and may, in fact, 
oreilap with it. 

MINING 

The saflsiaeoon of homan needs with respea to food and dothing are 
met by man’s use of plants sod »nimA, but for most of his ofoer bane 
needs— 4ooIs, implements, weapons, dwellings— be rehs upon the 
materials of the earth's crust to a very large Rttect. Man's culrural 
devdopment has been so closely bound up wiih these crustal matenab 
that the historian has divided human hutory into the Stone Age, foe 
Bronze Age, foe Iron Age, and foe Steel Age. The search for, and win- 
ning of mineral wealth hare earned men to the ends of (he earth. The 
Pboetucians went in search of tin. the Conquistadom in search of gold, 
and Twesitsefo Centary man has gone in search of oU. 

Thus, mining, foe exploitation of the earth's mineral wealth, is a human 
activity going back many foousand years, but it becomes more and more 
important snfo every passing decade. 

Mineral wealth is widely but insularly distributed over foe face of 
the earth. It is a fonn of economic production which u often maxed in 
with cropping, grazing, and forestry, lutcc mineral occurrences are highly 
localised. Because of this locabsawon, we often g« concentrations of 
populanon in areas which odierwue arc unpopulated or very scantily 
populated. 

Mineral wealth is the baia of mudi of modem industry, hence Urge 
numbers of people are engaged m muung either for fuels, such as coal 
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and oil, for metals such as iron and oipper, for non-metallic minerals 
such as sale and sulphur, or for building materials such as sandstone and 
marble. Mmeral wealth is exhaosuble, hence minin g is a “robber 
economy.” A given deposit sooner or later becomes exhausted, and 
once the material has been removed, it has gone for good. 

NOt^-PRlMARY OCCUPATIONS 
MANUFACTURE 

Iti contrast to all the foregoing types of activities and forms of produc- 
tion, mamifacturmg is a secondary activity Manufacture uses the primary 
raw materials from the sea, die Imd, field and forest to process them and 
convert them mto commodities more useful to man 
In the widest sense manufacturing has a world-wide occurrence Even 
the most pnimiive commomoes engage m some form of manufacture, 
eg. the nuking of tools, poo, cloth, eta But such “domestic” and 
“cotuge” industries stand contrasted with the highly complex manu- 
frcturuig activities of modem commumnes. Modem industry, organised 
on a factory basis, using mechanised plant, and powered by some source 
of energy, is concentrated m relaovely few locabnes, eg. in Western 
Europe, parts of the U.S.S R , m Japan, south-east Australia, parts of 
South A&ca, south-east Brazil, and the north-east U.S A But, besides 
these major concentrations, manufacturing industry is widely scattered 
throughout the world in small units usually located in towns. 

More people are employed ui manufaaure than in any other activity 
apattfrom agriculture, and in the more advanced countries znanufacturmg 
is the whole-ame occupation of the greater proportion of the population , 
this is true of countries sudi as Deninatk and Holland, which we tend to 
think of as being more particularly farming countnes 

COMMERCE 

While the majority of mankind is ei^aged m primary production of 
one kind or another or in the secondary activity of manufacturing, a 
large, and increasing, number of people, especially in the advanced 
countries, are concerned with other jobs iiKich do not add directly to 
the total volume of goods produced Sudi people as, for instance, those 
engaged in buymg and selling, m banking, fmancmg, and insurance, m 
transportation and commiiiiication,arcequalIy as necessary as "producers” 
in modem soaety. Such people may be said to be employed in the 
organisation of production or in commercial activities They organise, 
facilitate, and transact exchange 

Commercial activines may be said to fall into two broad groups: 



EARTH, AND HIS LIVELIHOOD 



FtC 9 — CRARII OF ECONOMIC ACnviTlES 
Fig 37,fho'iviiig tkeduef'fihm'^todocingcountrm, HI vutiflcbu Thii 
pUDculir graph u a variety of bv paph but it ii Laoivn as a perenila^e oar graph 
because it shows a senes n bars ol uniform length which are divided up on a 
percent^e basis 

The graph shows a number of selected eoumites. in each case the proportions 
of the active woclung populaBOBeogigedinthie fisc main cacegocus of employ- 
ment are indicated. Compare, for example, the Occupational difirejices between 
Great Britain and India or between Belgium and HoUacd 


(a) trading, and (i) transporcng Those who arc engaged in the former 
act as middlemen between the prodocer and the consumer, they include 
merchants, brohen, insurance agents, Suppers, bankers, and fiiunciers 
Those engaged m transport engineer the carnage and movement of goods 
from one place to another Included m transportation are the com- 
mimicatjons services Activities of this kind are usually called tertiary 
activities To this group of humau activities may also he said to belong 
(he professions and public services — Ac services performed by saenusts, 
teachen, dociots, irumswts of rd^ton, admimsttators, etc. 




Chapter IV 

THE WEALTH OF THE WORLD 

IVHATIS UTALTH’ 

To most people wealth meazu money — pounds, shiUmgs, and pence. I 
someone u lucty and scoops the “pools” he wins a la^e sum of money 
and overnight becomes rich or, as we commonly say, sv calthy. Although 
the terms “money” and “wealth" arc loosely used to mean the same thmg, 
to the economist they have very didercnt meanmgs Money, in the 
economic sense, is merely a medium for buying things It is the “things” 
that constitute wealth, “things’’ in this case meaning land, goods, and 
services. 

let us explain this a little more fully. Supposing a miUjonaie with a 
wallet full of notes became stranded in the middle of the Sahara; 
before very long he tvould become diinty and hungry and, when the 
iun Vr ent down, cold and miserable too. In such a predicament his money 
would be of no value: he could neither eat nor drmlc his notes, nor could 
he buy food or dnnk or shelter with them. The time Aould shortly 
come when he would be <]uiee willing to give every penny he possessed 
for a drink of svaeer, for such a drink would probably save him &om 
death. In such a situauon, therefore, money is of no use and Jus no value. 
Money has use and value only v\hcn it can buy, that is can be used as a 
medium of exchange, for dungs diat are wanted. 

Let us take another example. Supposing this time a Chmaman came 
to Britain and went into a shop to buy a suit. If he offered to pay for it 
with Chinese yen, he w ould be told pohtely that his Chinese money was 
not acceptable. Thus, although the yen is the accepted medium of ex- 
change m China, it would not normally be accepted m Britain. The 
shopkeeper would demand that the Chinaman pay for his suit with 
English pounds since Clunese yen were valueless to him. If, however, 
the Chliuman had a beauafuliy nude jade necklace with hiin and offered 
to exchange it for a suit, the shopkeeper might be tempted to strike a 
bargain. In such a case, he w-ould be expunging the value of the sui^ 

1 r. the cloth and the uiloiing, for the value of foe trinket, f.e. the jade 
and foe woikmaiuhip. 

We can now see a b tdc mote dearly foai monej’, a medium of exchange, 
b not foe same as wealth and foai it is only goods or services that posses* 
37 
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of the Ama7on basm were aware of die rubber tree and the peculiar 
piopenits of Its sap aad even vised it to some evient, rubber to Europeans 
at any rate had httle utility Man discovered it could be used as an eraser 
CO rub out pencil marks, but this was its sole use for a long tune. The 
importance and value of rubber only became fully appreciated during 
comparatively recent times Its use was mtinutely linked mth, once 
again, technology until the method of vulcanisation (t e the mixmg and 
hcatmg of rubber tvitb sulphur) was discovered, rubber had httle utihty, 
and until the insencioa of the pneumatic tvreand the advent of the motor 
car there was httle demand for rubber These developments, however, 
resulted in a rapid!) iscreasing demand for rubber And once tC became 
common odier uses were found for it. 

A third example is provided by pctroleuni. Oil has been known in 
various parts of the world &om vet) catty omes It was familiar ui the 
Near and Middle East, for esample. in Biblical nrnes, w ben it was called 
bitumen (natural seepages ofod occurred on the land suffice) But. apart 
from Its occasional use as a waterproofing material— remember Moses' 
ark was coated with bicumeo— its potentiahoes as a fuel w ere not realised 
tnnl about a century ago Oil was present ui the gto'^ttd (though ui 
unknown quanciaes) but its use and exploitation could not take place 
tmtil, fint, a use had been found for it as a fuel, secondly, the invention 
of die interiu] combusnon engine which could use it as a fuel, durdly, 
until technology had discovert the process ofdisoUation, and fourthly, 
until the science of geology lud become sufficiently advanced to be able 
(o locate pecroleum deposits. In this case a chain of events and circum' 
stances made possible the use of pecrolcuin: this would have been im- 
possible two centimes ago 

And so It IS with many resources The Russians, unable to procure 
natural rubber, turned to explore their own resources and found a good 
substitute in the kek plant. The use of beet for the extracnon of 
sugar was not possible unnl a German sacntist found a way of separatmg 
out the sugar content Uranium had no valiu until die atom could be 
spLt and nuclear pow er became a practical possibility The metal utamum 
which IS fairly abundant, has many advantages os cr aluminium and steel, 
its strength-weight rano is higher, it is very ducnle. and it is resistant to 
corrosion, but its use is hindered by extremely high production costs, 
but if dus can be solved along wiih certain tedimeal problems, it is very 
likely that it will become of great importance m the future Running 
water, again, though used as a source of poster to turn mill ss heels from 
at least medieval times, was not used for the generation ofhydro-electnc 
pow er until e’ectnatj w as discovered, hence its energy potential remained 
largely latent until about one hundred yean ago 
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A useful exercise would be to 6iid out when the following were dis- 
covered and how and why they came to be used, for all were ongmally 
latent resources which have now come to be realised aluminium, chrom- 
ium, nickel, asbestos, guano, faclium, mtn^en, natural gas, heavy water, 
copra, kapok, camauba wax, esparto grass 

THE EARTH'S NATURAL RESOURCES 
Basically, there are six* the sod, vegetation, ammal life, minerals, air, 
and water. Let us look at these m turn. 

SOIL 

Sod is of prime importance to man and almost all hving orgamsms 
because the bulk of the world’s food is grown in the earth’s superficial 
covering of soil or comes from animals which feed on the vegeuble 
roatter growing m the sod. The small icmainder comes from the waters 
of the earth's surface, especially the oceans which yield their quota of 
fish and other marine products The sod is also the source of the vegetable 
ww matenals, e 5. conon, tobacco, vegetable ods, etc , which are used m 
industry. The forests, too, grow m the sod. Clearly, therefore, sod is a 
fundamental natural resource. 

SoQ IS a substance of much greater complexity than most people realise. 
It is not somethmg dead, bfeless. immovable, inexhausnble, rather should 
we look upon sod as being dynamic and destructible Sod is slow to form 
but casdy lost Under certain conditions the sod can be lost by being 
washed away by tortennil rain or blown away by sarong ivind, such soil 
loss being termed sod erosion (see Fig. to). It u one of the tragedies of 
human history, especially recent history, that much sod erosion has ta k en 
place. This has meant a loss of land fit for culnvaaon or grazing or forest 
growth, a loss we can ill aSbrd with the rapid growth of the world s 
population and the evet-expandmg acreage of urban areas (which fre- 
quendy swallow up first-class agricultural land). More sod is, m fret, now 
being lost each year than nature makes; thus the sod is a shrinking asset. 
Obviously this cannot be allow’ed to go on indefimtcly; only drasne 
action on the part of man be really eficctivc in reversing this trend, 

however. 

VEGETATION 

Cultivated crops apart, natural pastures and forests form important 
natural resources. Many animals, especially the world’s beef cattle and 
"ool sheep, depend upon the natural pastures of the praincs, pampas, 
steppes, and savannas. Apart from the domesticated animals, many wild 
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grass-eatmg animals (li«bivor«) also depeiKi upon nature’s pasture lards 
Many areas of Aese natural grasslands bavc been ovet-gtazed by boib 
domesticated and nald ammaU leading to a reduenon in their canning 
capaaty Here, too, there ts need of some control to preserve the earth’s 
pasture lands 
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A scene lo the Westem Vluos of the Unjtal States Bare, ploughed &dda, 
even n hen protected b) a svuid break of trees, art periodically attacked b\ 
nind erouon afeer long, dry spells. u one factor causuig soil lots, 

torrential nm is another Can you Dame other contnbutiog factors’ 

At one time forests cos errd a much larger area of the earth's surface 
than they do today The need ofland for culosanon and the demand for 
timber for constructional purposes, shipbuilding, charcoal, fuelnood, 
etc., and more recently for pulp (for paper and rayon) has c greatly de- 
pleted the forest cover, in fact, there are now cTtcnsivc areas, eg in 
Europe, the USA, and China, which were formerly under tluck forest 
but V, hich arc nov. pracccaSy octless 
The world’s forests supply man with two groups of commodities 

1 Timbers, both bardwoods and softwoods of various kmds used 
for constnicnona] work, fumitute, {mlp-making. and sometimes, fuel 

2 Forest products such as xege^le ods ai^ w axes, rubber, nuts, 
cork, medicines, gums, tesm, «c, used for food or mdustnal raw 

SElltCTVlls 
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TIC. II. — THE ILUBIT PEST 

The rabbit (which breedi Tery quickly), when uncootroUed. can be a serious pesc. 
This remarkable picture illustrates vividly the damage rabbits can do. Thcougn the 
middle of the photograph runs a rabbit^ptoof fence To the left, every scrap of 
pasture has been nibbled away by rabbits; but the protected land to the right ofiers 
plenty of fodder for stock. In I9}2 at was estunated that the rabbit was robbing 
Aostraha of 2j million sheep. The cost ofkeepnng the rabbits in check amounted 
to some jQ6o,ooa annually. Myxomatous practically eliminated the rabbit from 
Austtalu and now enables the rabbit pest to oe kept i^er conff oh The extinction 
of the rabbit has also enabled the natural pastures to recuperate. 

shrinking. Once again, unless decuive action is taken (happily there are 
signs of this at leas: m some areas) the world will sulTer from timber 
hunger m the future. 

ANIMALS 

Atan mater ure cff cfcearriazal RorJJ/ora fzmxy cf Knaas: he osw 
animals to provide food (milk, meat, eggs); ivool, hair, fur, feadaers. 
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hides, skins, hom, etc., which he uses as mdustnal raw materials, and for 
transpottaQon purposes Today, as a result of breeding, man can very 
largely control the numbers of his domesticated animals Wild life is in 
a much less happy state In the past, hundreds of species have become 
extinct and it is reckoned that the world is losmg one or two animal types 
every year. In some cases this is a matter of relatively httle importance 



tC«vi<cJr V S Inf m m nt ion Seme* 
HG 12.— SIRlP-MANTED FARM 


Stnp-cropping (i f culnviUug alccmate stnps of varied crops and i^osv), 
contour-plough^ (i i foUosvuig the contours when ploughing instead of 
making furrows at nghl-angl« to the slopesk and tree-planting (to aa as 
wind-breaks and to help bind the sod together), assisted by crop rocanons are 
among the methods now bang used in the United States (and elsewhere m 
the world) to prevent sod erosion and mainrain crop yields 

and often of zoological interest only, but m odiers, cspeaalJy where the 
animals have some direct importance to man, the gradual extmctioa of 
a speaes is important Many of the game of Airica are bemg lost partly 
to the shnnkmg of the area of their natuial habitat and partly to illegal 
poachmg, e^. in the case ofthc elephant which is killed by the natives for 
the sake of its ivory tusks. Many of the animals of Africa, if properly 
husbanded, could be made to yield valuable food supplies. 

A number of cases of wanton and stupid killmg of animals readily 
rpraig CO mui^—huon, ottez-KsH. nalru^ ithsh: The baoit, xthidi 
roamed the North American prairies in their tens of millions, were reduced 
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10 the verge of cxtincaon within less dun half a wntury. The w hales, 
hunted for their oJ. have had thnr numbers drasncally reduced. Fortuna- 
tely, man is now beginning to appreciate the importance of wild life and 
notable steps have already been taken to help preserve some of the de- 
clining animal populations 

MLVERALS 

The crust of the earth contains a % ancty of nuneral resources of great 
use to man. These minerals ate indispensable in modem civilisation. For 
present purposes v,e can distinguish four main groups of minerals 
mmeral fuels, such as coal and petroleum, metals, such as iron, on, and 
gold, non-metaihe minerals, such as salt, sulphur, and nitrate, and con- 
structional materials, such as granite, sandstone, and clay. 

Some minerals occur m abundance, others are very scarce. Building 
stones, gravel, and day are mdcly spread over the earth’s surface and arc 
abundant except locally Metals, which occur chiefly m the older rocks, 
are widely but uneveiily distributed, some, such as iron, are relaavelv 
plentiful while othen, sudi as cobalt, are of limited occurrence Some 
minerals have been used for a long erne and consumed to appreciable 
quannties whereas ochen (<s mckd. vanadium) are of recent diseorery. 
of limited occurrence, and fairly scarce. Certain minetals, though of 
great value for pamculai purposes, are not consumed m large quannties 
As tune has gone on man has discovered mote and more minerals and 
found evcT-mcreasing uses for those he knows 

Mineials d,der from most of the other natural resources in that once 
mined die) are lost to the caidi s crust forever In odier words, minerals 
are exhaustible natural resources and the earth’s stock of mineral w ealth 
IS gradually bnng used up. Since minnals are ureplacable, it is important 
that they be used sensibly, espetaally those that are la limited supply 

AIR AND WATER 

Air and w ater arc the most pteaous of all the natural resources At 
first sight this may seem strange, but a hide careful thought will soon 
show that this is so. Without air neithec man not anim als, nor plants could 
breathe and Lve The other planets m the Solar System appear to be 
lifeless and one important conenbuong factor explaining this is that, un- 
like the earth, most of them have no atmosphere. As you know , nothing 
can hve m a vacuum. This is die prmapJe behind the cannmg and 
bottling of &uit for example ait is exduded &om the container and, so 
long as It remains airtight, the fimt wiH keep, for it is shielded from 
bacteriological action — bacteria cannot live without air Life, of whatever 
kind, needs ait 
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Water, again, is in<lispensable for life Without it no plants or trees 
could grow and if there were no plants there would be no crops, no 
(for they hve directly upon plant life or indirectly upon it), and 
therefore no man. Without water the earth, like the moon, would be a 
hfdess planet. But, quite apart from its crucial importance m this respect, 
water has a multitude of other uses it provides power, transport, is used 
w greater or lesser quantmes m all mdtiscncs, and has an amemty value 
for man 


CONSERVATIO:^ 


Wc have already referred to the (act that the earth’s natural resources 
can be classified into inexhausnble and cThausnble resources. Air and 
^ ater are the only two truly mcxhaustible resources Short of somethmg 
catastrophic happening, the earth will always have its envelope of air 
atound it Although man is now extracting nitrogen from the air to make 
Dicrata for fertilisers there u no (cat of the nitrogen ever becoming used 
up, espttially since nictogea is constantly being replenished in the atmos- 
p ere. Again, although carbon monoxide and other noxious gases are 
constantly bemg hberated into the air by man (as a result of his mdustnal 
processes) there is Lttle chance of the atmosphere becoming poisoned 
^uept very locally) to such an extent that life would be extmgmihed. 
11 atmosphere ts so great that it is able easily to absorb 

these gaseous constituents.* 

Water, like air, is also inexhaustible. Though there may be local 
ortigcs, there is no prospect of overall water supphes ever running 
ort Unlike some of the earth’s natural resources, water can be used, 
’h never used up. This does not mean, bow ever, that w ater 

p d be wasted. In many areas where water is in rclanvely short supply, 
n necKsary to use water sparmgly and to conserve it. In countries such 
, w here normally there is an abundance of water, one is apt to 

e It for granted, to use it lavishly, and to give no thought to its con- 
servation. 


e other resources — soil, v^etanon, anTmal hfe, mineral wealth— 
mexhausnble. Soil, natural vegetation, and animal life can be so 
Umes ^' 1 could become inexhaustible, but until very recent 

air , ^ °° attention has been paid to this matter. Soil, as we have 

for ■ ^*’°**'^“”^*'®^i^ylc> 5 t:itne^verycarefuluseandman 3 gement 
^•rs maintenance. If &rmers neglect the soil it gradually becomes 
$03 “scless, and may even be completely lost. The point is that 
^must be carefully tilled, conanuaDy replenished, and periodically 
Radioacnve filtout could be an extremely dingeroiu menace, however 
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rested (not nrccssanly by aSotnng it to lie fallow), if it is to remam m 
good nJth, fertd^v aad groducote And tbr good fizaia pays due 
attennoa to the requirements of liis land. Unfortunately, there are too 
many farmers the world over who arc coQtent to “mme" the sod. 
to rob It of Its fernhty, and do not. or cannot, care for their sod 
properly. The oSenden is this respere are not always pnmiote 



ns. tJ^NAWWt ttR-ratTf 

The map. based upon the Food and Agncnlone OrgaauanoD’i appraisal of natural 
condiumu. the natnial fisniLty tatmg of the didermt areas of the earth’s 

soifacc. Note how die incmor tonperate grassland areas ssith thru black earths 
and dark bronn sods fbnn die regions of highest natural feroliry The laoimtain 
areas, widi fhi.Tf dun, stony, snunatnre sods, and die desert areas (hot or cold) are 
regions of low fcrtdiCy 

hackvs-ard peoples, many so-called educated European and Axnencan 
farmers have contributed to sod dctectocaaon and sod loss (cC dw 
Amencan dust-boss Ij 

Materials of biological ongm — roodstu£&, fibres, forest products, etc. — 
can be constantly replaced wsdicnu difficulty providing sod fertdity is 
maintained and new planting Iweps pace with cropping. Similarly, 
animal life can be maintained or e\m further develop^ pfos^dmg man 
adopa a rational approadi towards ammal husba.nlry. Hence, both 
vegetable and aTiimal life could be turned mto never-ending resources 
vnth doe care and proper managemcni. 



Mineral matter which is mined fiom die earth’s crust is, on the other 
hand, definitely exhaustible. Once used, the minccal wealth is gone. 
Moreover, the earth’s store of mineral wealth, which is relatively limited, 
cannot be expected to meet indeBmtdy the great and constantly rising 
demand. Already many deposits of certain minerals have been exhausted 
and there is a certain anxiety about some mineral v, ealth, more especially 



FIG 14. — ^ACaiCUttURAt PRODUCTIVITY 
Compare this map with the map of natural feroLty. Can you see any coiieLitioiuF 
Can yon explain wby agnodtoid proJuctiviiy is so high in Western and Cwiiril 


the fossil fuels Increasingly it is becoming apparent that man wiU have 
to adopt a conservationist pohey to ensure that the valuable mineral 
wealih will last as long as possible- The ccsiservation of minerals can be 
undertaken in various svays. (a) care must be taken not to use mmerals 
wastcfuUy; (t) improved metbods of extraction must be adopted; (c) 
effiaent recovery ofnunerals must be practised, and (d) subsntutc material 
should be used wherever possible. 

But conservation, the careful, ntional, mtcUigent use of rcsoutccs, 
should be applied to all the earth's natural resources, not merely to the 
mineral wealth but to the soil, the forests, animal life, and water supphes. 
Tile achievement of this wiU entail the removal of human ignorance and 
carelessness and a measure of control and co-ciperation among the states 
of the wotld. 
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I Kloney anj ire iciuUy dunighc of u bong s^'Bon^'mom, ihov tbit 

2. Wbit IS understood by tbe pbrase “(he Bitural resources of the earth” ^ 
j EKplm the tneinsng of the temss Uteol tesource. uvotgimc resource, cotv- 
semaon practices. 

4. ConsiderthegeneralqueseK>ikofsoilerosioii.Explimthecimunstancesimder 
rshich a may occnr and descnhe mediods of preventing its occurrence. 

i What is meant by the term ’ consemtwn"^ Disctss the problems of coo- 
servacon as diey aSect Bncain and one other area. 

6 Attempt to justif) the assemoo (hat die sod is the earth's most valuable 
resource. 

7. Why IS die conservaaon of mioera resources of pamcnlar importance’ 
Hon may die conservaaon of minerals be undettaken’ 

8 “Man can largely control the numbers of his domesticated but nild 

life IS in a much tiappy state." Elaborate dus statement. 



chapter V 

GEOGRAPHICAL FACTORS 


In Chapter III we described ihc difierent ways by which man hves and 
la Chapter IV we noted the vanous natural resources which have enabled 
man to follow varying occupadoos. It may be said, in general, that the 
capacity of any area or country to support its people is related basically 
to two sets of conditions: (a) natural, ((>) hiunan. Expressed in a diiferenc 
way, this means diat Nature supphes the resources and matenals, but that 
man'supphes the thought, organisation, and labour to utilise them for 
human use and consumption. 

Acountry may provide Its means of livelihood in a number of different 
ways: 

I. By applying its labour force to develop lu own natural resources 
so that It can produce directly what it requires, e^. Britau and her 
coal, the United Sates and her beef, and China and her rice. 

а. By applymg its labour to its own resources and exporting lu 
surplus pToducoon m return for commodities which it cannot itself 
produce, eg. firiuin and her iron and steel goods, Sweden and her 
timber, Cuba and her sugar. 

3. By providing raw materials for some other country to work up 
in retum for foodstuff and manufaaured goods, e g. Malaya and h^ 
rubber, Bohvia and her on. Australia and her wooL 

4. By providing labour to process and fabricate raw materials not 
available at home and imported from other countnes, eg. Bntain and 
cotton manufacturing, Swiaerland and her engineering products. 

5. By providing labour and transport for the carriage of goods, 
whether foodstuffs, raw materials, or manufactured goods, &om pro- 
ducing to consuming centres, eg. Britiih air lines, Norway's mercantile 
marine, Syria’s oil pipelines. 

б. By providing services of vanous kinds for which a financial return 
is given, eg banking, iiuurancciaciLdo, tourist trade; with the money 
thus earned countnes can purchase foodstuffs, raw maicrials, and manu- 
faaures. 

■Whichever way of hvehhood is adopted that livelihood b very cl«ely 
relaced to natural and human condmons Nature offen the essential 
matctul resources for human use, bat the degree to which these resources 
c $i 
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are utJjsed for man’s benefit depend upon the human response to the 
cnvironmentai condioons and this response depends, in turn, upon man* $ 
cultural development. 

From the forcgomg it will be clear that economic development m any 
area or among any people is the outcome of the resource endowment and 
the human culture. Both natural conditions and human conditions (both 
are gcograpbkal Cictors) influence and control economic development. 
Let us, therefore, now look a Ltile more dosely at the influences and 
controls exerted by the envuonment and by man, 

NATURAL FACTORS 

The natural conditions which laigely determine a country’s capacity 
for supportmg its people fall into four groups 

r. Food supply or possibilities for procuring food. 

2. Supphes ofraw matcnali. 

3. Sources of power. 

4. Facihdes for transport 

FOOD SUPPLIES 

Except for a few small groups of people, such as the Australian Black- 
fellows, who subsist by collecting and hunting, no large groupings of 
people can hve purely and simply ofi* the bounty of Nature. Some are 
largely dependent upon a single basic food resource such as. for example, 
the Icelanders who eat large quantities of fish caught m home waters Of 
some Arabs who subsist mainly upon milk and milk products from their 
animals In such cases, a particular diet is dictated by the inabihty of 
the lands they dwell in to produce much in the way of food crops. But 
wheie Natuie has provided favouxablc sod and chmaUc conditions man 
is able to grow crops and rear anunals for food. The kmds of crops he 
grows and the kinds of amnials he rears arc, however, fwly closely 
determined by the environmental conditions Thus Nature sets ccrum 
limits or controls upon particular kinds of production. And, normally, 
man ignores such natural limitations only at considerable risk. Many 
mid-westem farmcn in the United States flew into the very teeth of 
Nature (by planting wheat on tna^iiul land) only to bring disaster upon 
themselves. 

RAW MATERIALS 

All raw materials may be classified, as we have previously noted, into 
three types* animal, vegetable, and mineral. Animal and vegetable 
resources depend upon climate and sod. The geographical dismbudon 
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of animal and vegetable species is oftm comparatively restneted , m fia, 
we shall find that where they are widdy spread it is often the result of 
human interference. Mmeral resources depend upon geological structure. 
The occurrence of specific minerals is fiequenily very rcstnaed and most 
arc very unevenly distnbutcd. Some, of great importance, such as coal 
and petroleum, are restneted to sedimentary rocks, others are limited to 
Igneous ot metamorphic rocks. 'Water, wtidi-we may regard as a mineral, 
is of pnme importance and its quantity and quahty are factors of major 
significance in influencmg settlement, agriculture, gtazmg, manufa cturing 
industry, and pou er supphes. Animals, vegetation, and mmeral resources 
vary considerably m their value and utility to man in his busmess of 
getimg a hvmg but they supply his basic needs of food, clothmg, and 
shelter, and provide the fundamental requisites for his mdustn^ and 
commercial activities 

POWER RESOURCES 

Ongmally man was dependent upon his otvn muscle power for fetching 
and carrying: it was the sole motive force employed. Today, swept in 
certain areas and ms tances, it is the power economised most. In some under« 
developed countnes human muscle power is soil used for puUmg the 
plough, manhandlmg goods, and transport, e^ m parts of Asu, Afinca, 
and Latin America. Ammal posver is soli much used in most countries, 
though decreasmgly so. In the more developed countries human and 
animal power have been replaced by maounate sources of power such as 
tvmd, running ^va:ef, steam, od, gas. and electnaty. Wind can be used 
in fiat areas, e^ Holland, Argentine pampas, and m exposed situations. 
Running water his been used to turn wheels from early times but water 
to be of service as a modem source of power, i e. to generate electncity, 
musthavea“head” or fall ofwaierwhidi is provided naturally by water- 
falls, orarnficiallybyimpoundmg water by dams Steam power requires 
water and heat, the latter being provided by buramg a fuel Gas is 
produced from coalbuCiacreaMngty natural gas, associated with petroleum, 
is bemg used. Electnaty requires some other power to produce it; con- 
sequently It can be generated most easdy where other sources of pow er 
are available. Coal remuns the most important basic source of power and 
the great industrial areas were, and to a great extent still are, tied to the 
w Grid’s coalfields 

TRANSPORT FACILITIES 

Faohtics for communication and transport fom a fourth determinant. 
The condmons. in addmon to the existence of power resources, which 
lead to easy, and therefore cheap, transport ate: level terrain or easy 




FIG 17 — GRAPH OP WATER USE, UIOTED STATES 


People ID Bnuio tend to taLe water very much for Ranted. >c is only dunng 
occasional long, dry suomiers, as in 1947 and I9i9, t^t the problem of water 
supply becomes senous and attention is focused upon the Mater problem. But in 
the and and semi-and areas of the world the supply of n-ater is an eveF-piesenc 
problem and ererv drop is preaous. 

Water is used m larger quanaaes and for more things chan the arerage person 
realises Foe example, the production of 1 lb of beef requires 30 tons of svater, 
t bacre! of beet tieeda tooo gallons of v- atet in to tnahmg , while a motot cat v\ hieh 
has vtmiallv no water us it, requires tome 200,000 gallons in its production ' 

Water has many uses but from die hamaa point of view water resources may 
be said to meet a^t maui needs (■) domestic requirements . {u] agnculcural needs . 
(lu) industrial demands, (iv) power resources, (v) transport, (vi) drainage, (vu) 
tshencs, (vui) amenities Tlic requirements of water foe diese differing purposes 
often conflict, espeoally so if the avaibble water supplies are restricted then man 
has to choose wl^bas priority The conflict of mterats vanes, of course, bctivcen 
place and place and is dependent upon a variety of f^on such as the amount and 
Seasonal occuncnce of the rainf^ the suture of die economy, die developmeut 
ofcommumcaeioas, the standard of bwig, etc. 


The above graph ihosvi (he use of water m the United States. Note die large 
quantines required for die purposes ofimgation, mdustry. and the generation of 
power Note, too, the rapidly giuwu^ demand for water pamcmarly for in- 
dustrial and power teqmrccients during thedecade ipjo-te^demand rose by 


This type of graph is known as a to n y-i H iJ am e graph It shows a senes of 
multiple luie-graphs The quantity of water used for unginon has been graphed, 
then diequanaty/of famtandruraaseiandsooii The final, or topmost, curve 
shosvs the total amount of water used at a givsi date, e g two hundred thousand 
million gallons per day in 1950 lasuchacompoimd curve graph it is customary 
to distmgiush different items by distisicSSTe shading 
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natural routes through hill and moantain country, land unhampered by 
natural obstacles and hindrances, soda as forests, savamps, deserts, and 
watercourses; long direct nvers whidi are slow-flowmg, of sufficient 
depth, and unbroken by falls, rapids, ett . good natural harbours offering 
deep, sheltered water unhampered by bats, siltmg, or strong currents; 
long coastline in proportion to area with no place very far removed from 
the sea; freedom from ice duimg winter, exc^t m so far as it can be used 
for sledges, freedom from fog wbich lestncts the nsovement ©fair, land, 
and sea vehicles, and easy accessibility to other countries and main world 
traffic routes Clearly natural condiQons can assist or hinder movement 
and convmeraal circulation these days is of great significance to economic 
development We shall see how the most highly developed countnes 
are those wth the most highly developed and closely integrated com- 
mumcations networks, while the most backw«d ones arc those lacking 
effiaent distnbution systems 


HUAMN FACTORS 

The capaat)' of a country to support its people depends also upon the 
hunuB factor Soaal condittons such as the foUowmg may, and do, 
affect the siRunon- 

X. Physical health. 

2. Standard of education. 

3. Standard ofhving. 

4. Culture. 

PHYSICAL HEALTH 

Some peoples arc more robust and energenc than othen, although 
diesc features arc due rather to general health, food, and climate than to 
any innate racial differences The Chinese, though often slightly built 
and inadequately fed, toil bbonously for long hours, do strenuous v. ork, 
and may often be seen carrying qnhc Cmtasnc loads. The Hindus, Malays, 
and the South American Indians are often said to be lazy but this u 
probably due to the climatic and other conditions under which they hve 
tathee than to any ^eriority in thdt phyucal make-up. Coot, temperate 
chmates having distmct seasonal, even daily, changes m the weather con- 
diQons would appear to offer the best conditions for a marimum output 
of energy. Such climatic change also probably acts as a mental stimulus; 
certainly the most notable advances m modem saence, technology, and 
vbtsmsbafttomtfioinptCiiicsbvtBigvnTeisbeimionmcrrts. bicwnasv 
tropical environments tend to be cnervaung; diseases arc more rife, also. 
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IQ sudi laads and time weaken people coosatunonally. But it should be 
emphasued that the charge made m earlier tunes that some races are 
naturally physically and mentaDy inferior simply tviU not stand up to 
impartial investigation. On die odier hand, it can scarcely be doubted 
that some peoples are better adapted to specific envuonmental conditions 
than others, the negro, for example, is better adjusted to the heat and 
humidity of tropical regions than ts the white man, and ,xcotdmgly hves 
more comfortably and is less affected by the chmaoc conditions 

EDUCATION STANDARDS 

There is no evidence to snggest that any races or racial ty pes are infenor 
in natural intelligence to any others Given equal opportumnes and 
facihncs for training and educanon all peoples appear to be of similar 
intellectual capaacy. The leading nanons of the present day arc those 
nhich are best educated, the most backward ones are, m general, those 
nnth the highest lUiteracy rates. Educanon u a means of des doping and 
dicectmg natural m.telligeace Intelligent enquiry and thought ho behind 
SQtstific discovery, mechanica] invenoon. ^e apphonoD of poxver re- 
sources, and the orgaaisasos of eransporc The better educat^ peoples 
are those who have made the greatest advances in sctence, technology, 
etc , hence such peoples are better able to support themselves for they can 
apply their science and technology to the development of the natural 
resources and save man the drudgery of manual toil. Skill, foresight, and 
organisation ate essential qualities m economic development and these 
qudines are all mamfesuBoos of trained mtelhgence Bntam's great 
development in the nineteenth century was based npon these three 
quahoes Countries lacking adequate educanonal {aohnes are incapable 
of realising and organising then resources and are apt to squander and 
waste such resources as they have. Thus the productivity, and therefore 
the wealth, ofacounny is closely related to the way in which it marshals, 
utilises, and organises its resomces 
LIVING STANDARDS 

It IS a truism that counCnes whidi are die most economical in the use 
of thar resources are able to support the most people Such economical 
use can be mterpreced m two ways it may mvolvc everybody having 
less than he requires, which is a very undesirable form of it, or it may 
involve getting the best results vnth a minimum of waste, which is a 
good form of it. Generally speakmg, the counmes w hicb possess and 
demand the highest standard ofliving must be prepared to work hardest, 
the only altemanve is for them to be content to support few er people than 
those countries willmg to taleiate a losser tuadacd. UumUy they arc 
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willing to work hardest. Usually, tooi, di«r people are well educated, 
possessing skill, foresight, and organising ability, leading, in turn, to 
large-scale, highly-mechanised, \\ cll-co-ordinated producdoiL The more 
sophisticated a society becomes the greater and the wider arc its viants; 
these can only be secured and maintained by mexeased productivit)' Wc 
are constantly bemg reminded that increased production is necessary if 
our Lving standards are to be mamtaincd and people must be prepared to 
work diligently and economically to ensure their maintenance. Better 
living standards, or the promise of them, are a great spur to inaeased 
economic effort. 

CULTURE TRAITS 

Cultural features influence man’s activities and these may affect economic 
production and the capaaty of a country to support its population. 
Rehgion, for example, u a cultural feature of great soaal significance 
and sometimes excrases very potverful influences on such things as 
animal husbandry, food habiu, and human amtudes xs ith respect to work, 
ptogTcss, and the like. Buddlnsm, for instance, forbids the kilhsg of 
animals and therefore predisposes towards a vegetanan diet and poorly 
developed animal husbandly'. Moreover, so many of the males are 
demanded for the priesthood that labour may be tn short supply. The 
Hmdu caste system has in many tvays militated against efficient economic 
development v.hile the Hindu teveten« fot cattle still temami as a great 
dram on the food supply. Islam, too, acts as a great restnenve force, for 
such economic activities as mining, trading, and money-lendrng, are 
forbidden to members of the faith. The Moslem atutude to the pig — an 
“unclean” animal — rcsulu m the virtual absence of the pig from the 
Islamic Morld But there are other Getors too. Different peoples have 
varymg concepts of wealth. For example, to some peoples such as 
many A&ican negroes, wealth is counted ui terms of the numbers of 
cattle they possess. Numbers of animals pronde direct evidence of social 
rank; their quality, ; «. thevr economic value, is a very secondary con- 
siderauon. And. finally, let us note that among some peoples “to w ork" 
IS looked upon as being completely degradmg. 

.TiAiV ITRSUS NATURE 

It has been the purpose of this chapter to show how geographical 
facton. natural and human, affect economic development. Natural 
faaors, such as geographical posmon. structure, relief, climate, vegetation, 
and ammal life, influence and somenmes Linit and control human 
aaiviQes. On the other hand, man can develop and turn many of the 
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Tbe Tetmesiec VsUey Audionty idtctDC in (h« U S A n-u die procon'pe for 
modem coiuenaaon lod economie derelopmait projects. ' In spjj. during a 
peaod of world-wide economic dcprewon,* Wittes F S Hudson,*' ‘ the Toine*- 
tee Valle) Authont) wu inai^nratM. Tbeoieasures it sv-aseuihonsed ro inder- 
ts^ehy Act of Congress were bod) uruginaove and reveWonars, and die area 
over wluch tc was gtven a Urge measure of eontiol was, most unusuallv, a geo- 
graphical and not an «,4inrnx^ n»« unit. Indeed, it transgressed the bouniunes 
of seres di&roit Appalachian scales, and usolred the whole of the Tsinessee 
Basin, as area of aopn senate ssiles, e^ual to the comhmed disnensiana of 
Denmark, The Netheilanis. wd Be^um. Its work has been so successful that 
It has become a model for other arras, eg the Damodat Valley in Donh*oast 

In 193] the accahad s poptilaaon of over 2 million, mostly “poor w hires'* and 
Dcgtos. It was an area of depressed agnculnice, of badly eioded land, of little 
mdnstiaal dereJopmezic, and of Inman porem . hloceorer, the Teenssee Rirec 
was choked with alt. practically omuvigable and subject lo penodnal Soodmg 
The T V.A was gircn pow er to plan the enure economic and social tebabilitinoD 
of the temon and irs ixihabitanb,aDd to latroducc Food connol measures, generate 
bydro-clcctnc power, and improve nangaaon. 

Today die r^ion has been Cramlbnncd. Some thirty large ri»m< have been 
built on the Tennessee and its mbotancs which have comroUra the dood-w atets, 
enabled powet plants to be tonstnlctcd. aod unpenved navigation on the nvet 
Sod erosion has been checked bv rc-foresluig the hfU-sida and bv using contour- 
plonghing and stnp-Unning techniques Agriculture has been greatl) helped and 
&nmDg has become more diversified The development of hj drCKclectnc power 
enabled mdustnal enrerpasa to he started md non there are numetous Cannes 
^i^;5S:^«pnsg chemic^ plastxs, (tnihsetv. paj*r. fiimirure, tejsJes. etc An 
.^^aCnOiJS^^^cry was l^t at Alcoa using bairate deposits uotked in the 
^ ,£}i3c2n4b^$!^aict. The many lakes diu were created have led to the growdi 
of a toorfitvhdjMry As a result of alldiese measurra, the standard of living of 
^ tli'fioples ih^n^’i'gion has nsm. 
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natural conditions to his own advantage. Though unable to alter materially 
many of the physical condinonj of his natural environment, he has at 
least been able to miogate and modify some of their effects By budding 
tunnels and badges, by drainage and reclamanon, by terraemg the land, 
by irrigating and fertiliaing, by the ose of glasshouses and central hcaang, 
by air-conditioning and re&igeration. by plant and animal breeding, etc., 
man bas done much to lessen natural cotuiots and mduences As man's 
scientific knowledge and technical developments increase, die bonds of 
Nature will be increasmgly lessened. Just how 6r he will be able to bunt 
the bonds only the future can tdL Let m conclude this chapter with two 
brief accounts, one to show how nun bas mastered to some extent an 
envuonmentil control, the odicr to iSmtiare how Nature may yet call 
the tune. 

MARQUIS WHEAT 

Clurutically the whole of the Ptatne Provinces of Canada lies within 
the 32* F (o"C) uotherra for three months of winter. Wmten arc long 
and hard, summers short, svarm, and sunny. When Europeans began 
to colonue Canada they coffiznenced to raise the crops they w ere used to 
grosving back Lome The immigrants managed to grow w heat success- 
fully in the St Lawrence low laod^ but when they moved mto the interior 
they found dut frost killed off die wheat All die early attempts to grow 
w heat on the virgin sod of the pratnes w ere unsuccessful due to the killing 
fiosts A Scottish immigrant Cunner. called David Fife, wrote home 
bemoaning the Canadian winter, the shormess of the growmg season, 
and his inability to grow gram. One of Fife’s fficnds, unloading a 
consignment of Polish wheat which had been shipped from the BaJac 
port of Danzig (present day Gdansk) to Glasgow, deaded to send Fife 
a sample of this wheat. He gathered 3 hatful and parcelled it to Canada 
(in 1S60). David Fife sowed the wheat, watched it germinate and tended 
It carefully; he saw it grow and flourish and then, to his dismay, the 
plants svithered and died. All that is except a few — the tradition sa}'s all 
but one plant. Fife saved the seed, a fciv grains in all. and planted diciii. 
They gresv and matured. Year after year he rc-pIantcd until eventually 
he built up a good stock of seed. For the first time a wheat, chnstened 
Red Fife (after David Fife and the Polish hard red spring what) . had been 
produced that would grow and mature on the prairies when c\’ct)' other 
tj-pe faded. Soon the praines were under a sea of golden gram, every 
plant descended fcom David Fife’s handful of seeds. 

For half a century* Red Fife reigned supreme However, Red Fife 
required from 120 to 135 days to attun maturity, and due to the shon 
growing period on vhe northttn femges of the ptaincs. Red Fife svas often 
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spoJed by frost shortly before it cooU npcn properly. An agnculcural 
saentisL, Dr Chiiles Siundeti, decided he v.ouId try to produce » v-Keat 
hich VI ould have the good qualities of Red Fife but t\ hich sv ould npen 
a fev. days earlier. After ten yean of researdi and experiment, and sixrj 
years after David Fife's expenment, Saunders produwd a vanecy of wheat 
nhidi eamr to be called Marqins Marquis was produced by crossing die 
Red Fife strain with Hard Red Calcutta, a vanet>' obtamed fi-om India. 
Tb« new cross-bred variety was a quicker npenirg wheat, maturing 
six to ten da^s earher than Red Fife, and also gave a higher crop yield 
Because it npened a few days earLcr, Marquis could be sown farther north 
than Red Fife, the wheat frontier was pushed poleward. By 192S four- 
ftfths of the wheat grown in Canada's prattles was Marquis, and b> 
growing « ihc Ptaine Provinces wete able to mcicasc iher wheat pio- 
dncoon by lOQ milhon bushcb a jear Saunden subsequently became 
head of the Cereals Division of the Caiudun E.\penmental Farms, and 
for his great semees to agriculture he won a knighthood- 
Marquis wheat became a paroit foe subsequent hybnds Numerous 
vaneties, such as Red Bobs, Redman, Thatcher, and one named Saunden 
were produced wbch reduced soil further the number of days required 
for wheat to mature. Saunders, for example, required an average of 
106 9 days to mature and gave a yield of 24 bushels to the aae More 
rapidly maturmg varieties suted to (he nortben margins of the praine 
wheat belt are Carnet, Reward, Ruby, and Prelude, the last of which 
npens m a penod of from Sj to 100 days. The poleward extension of 
w heat culnvanon depends upon the success of such vanenes. Research bv 
the Canadian Expentnental Farms Pivmon (w hich hsu some three dozen 
stations, eight laboratories, and various agnculcural colleges) has not been 
directed solely towards the devdopmem of early -npemag vanenes of 
wheat, hue also to the prodnenon of disease-resistanc, espeaally nist-ftee, 
types But undoubtedly the biggest success of the Experimental Farms 
Division was Saunders* development of the frunous Marquis variety 

This account illustrates how man by care, persistence, saendfic enquiry , 
and expenment, but not forgettmg an clement of luck too, can overcome 
the linutmg conditions of the natural environment. This example, bv 
no means an isolated one, shows how man may master what at first 
appears to be an adamant cmitrol 

GROUNDNUTS 

One of the most excning pic^cm of the post-war years w as the Bnnsh 
Groundnuts Scheme m East Afiica la ihc immediate post-war years 
there was a world shortage of fats and the plan, based upon the Wakefield 
Report (1947). was aimed at idievtng tins shoiiage But the plan was 
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also intended to initiate the major economic development of Bnash East 
A&ican tcmtoncs. Bnefly, the plan was to turn 3 million acres of East 
African bush into farmlands which would produce groundnuts and from 
which large quantities of ma^arme and cookmg fats would be derived. 
The Groundnuts Scheme, as the project came to be called, was hailed as 
a great Impend dream, and even General Smuts, the Prime Minister of 
South Africa said' “This is the biggest thmg that has happened to Africa 
smee the Boer War ended.” And ye^ by 1950, some jQs^ nulhon had 
been sunk in the scheme, a mere or so acres had been cleared and 

planted, and only a few thousand tons of groundnuts had been harvested. 
The plan had envisaged the clearing by mechanised methods of 2 J milhon 
acres within the first five yean and an estimated production of 600.000 
tons of groundnuts by 19JO-1 at a total capital expenditure of ^24 
milbon. Wbat had started as a bold and imaginative scheme ended up as 
the greatest failure in Colonial history. Why’ 

The reasons for the dunul failure of the Groundnuts Seheine were 
many, but among them were: (4) e^ggerated opomism with respect to 
the acreage that could be cleared and culnvated m a year; (b) lack of 
appreaanon by those who should have known better of fanning con- 
ditions, rainfdl, etc, in the Koogwa area of Tanganyika; (e) the use of 
unsuitable traaors and buUdozen for which so provision of spare-parts 
bad been made; and (d) the debasmg ofwhat was an agricultural operation 
into a pobocal siunt—a "gioundnutt 01 bust” duecove from Whiteball. 
But whatever pohacal, admioisttaove, and technical diScuInes harassed 
the Scheme, probably the fundamental cause of lu collapse was the failure 
to appreciate the geographical condiQons prevailing in East Africa. The 
thick African bush, the tough roots, the hard red earth, which was like 
concrete in the dry season, played havoc wodi the mechanised equipment. 
No study had been made c^the natural vegetation or tbcsoil; incredibly, 
almost the whole of the vast area to be cultivated was never surveyed, 
except from the air, before operaboiis began. At one time blame w as put 
on the climate: the rams had failed to materialise and drought had lumcd 
the crop; but Mossitudes m the tainfidl are a well-known feature of 
savanna lands. And there were problems of labour and transport too. 
Most of the errors and blunders could have been avoided if only geo- 
graphers, Und-usc experts, soil saentists, and botanists had been c^ed m 
to advise. 

The Groundnuts Scheme proved beyond any shadow of doubt that 
man cannot nde roughshod over Nature. Nature yields herself only to 
those who approach her in a proper spirit of humility and with patience 
enough to learn her way s and understand her moods In East Africa man 
learned by bitter expenencc. Eadure demonstrated dut if man wished 
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saccctifully to Ctnn t^^ bad te mast iim fjii c-t tiie correct way to 
puaicr and aJavaa the sod. KcoaiSv. tike dje cogniiaace of the 
vacmei of tie cLmate, third!., work cspmrrenaBj and on a tmaH 
jcale t=-a] he hij piojed erpensnee of coadjnocj. and. foanhl}. 
fofpet tilt one hji merely to cianhal apncultora] machmeiy and let it 
looie on tie bad to create a louai nntem of fintuag 


1 SroJv Fip. 1} a»i IQ write an oo\ on lie inei cf cnal xiaj fctroSem 

2 Siow how turenl ccf»dnce» cut («) mat. (IJ hiruier, tnrisyott and 

J D-vX-a tie faHawcig ttismerl "Cocrmei «5u.h ift tie men: ccer<wo*n] 
LT tie me etf Lietr mocreei are aV!e to cij-peet cie one fwrie ” 

4 Shew how ciJmrt tri.-'r ruv tc-xan a.'m-s.ei and «coo-n». 

JT01IJC&.TL 

j. Selett tie-T or fo«g iHjiratinrti tadww bow man hj> o nr eo - i c tie Lyacj; 
cMidu'eri of Ose Pi*nrj3 e^ amsiert. 

6. ^'rse a.n eoay en “U'lser. « uspwuacT axl me to na.x“ 



Chapter VI 

GEOGRAPHICAL REGIONS 


The geographer conimonly ihvidcs the earth’s surface up into regions, 
that IS into areas possessing fairly distmctivc charactcnsncs which allow 
them to be distinguished from Dcighbounng areas. The geographer 
recognises many different kinds of regions, tg structural, topographic, 
climatic, vcgctational, economic, and culniral regions Most familiar, 
however, arc the so-called natural regions which are based upon the com- 
bination of relief, climate, and vegetation. These regions, strictly speakmg, 
take into consideration only the physical conditions of the environment. 
But man is a geographical factor or agent and comes into the picture in 
practically every area of the earth’s surface. He occupies the land and, 
through his activities, sensibly modifies the land surface. Hence, here, we 
are gomg to describe the ge^raphical regions of the earth (Fig 19}. 
These are very similar m their global pattern to the natural regions with 
which you arc probably already Eimiltar. 

A study of a map showing the geographical or natural regions of the 
world shows that similar types may recur in different continents m similar 
latitudes and m similar land-nuss positions (wescenv margin, inteiiot, 
eastern margin). Two pomts should be noted, however: 

1. Though areas may be grouped into a single type of region, tg. 
the equatorial forest region, condmtms within the vanous areas belong- 
ing to this region, though bcaimg many close resemblances, do not 
necessarily agree sn detail 

2. Regions seldom have clear-cut boimdanes and the lines drawn on 
a map are largely arbitrary; in fact, as is sometimes said, nature knows 
no boundaries; rather does one region grade, almost imperceptibly, 
into another. 

Let us bear these tivo points in mind during the following accounts of 
the earth's geographical regions. 

EQUATORIAL FOREST REGIONS 

These occur in equatorial latitudes within a few degrees north and 
south of the equator. Mostly lowland areas, they are always hot, humid, 
and wet. The average monthly temperatures are always about 80° F 

•J 
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(27° C). The iunial, or daily, range of temperature is greater than the 
annual range. Convecnon rains &I 1 most afternoons The average 
annual rainfall is usually about Soindlies. Two periods of cxcepaonally 
heavy r ainfall commonly occur a litdc after die equinoxes. There is 
no seasonal change or rhythm ; the same sequence of tv either repeats itself 
day after day. Such monotonous regulanty is not somulatmg and the 
clunacc conditions are enervating. This is especially true of interior 
locations where the air may he soil; conditions are pleasanter m coastal 
locahtics where sea breezes bnng air movement. 

The constant heat and plenttful moisture all the year round promote a 
rapid and luxuriant growth of vegeanon which expresses itself in forest. 
Extensive forests, nch in species, cover vast areas in the basins of the 
Amazon and Congo and in parts of the East Indies. These equatorial 
ram-forests, commonly called sehas, contam isolated specimens of a 
great number of different broad-leaved evergreen trees. Often they show 
a dense undergrowth, sometimes the trees grow m "tiers," while climhmg 
creepers ^unas) and plants using trees as anchorages (epiphytes) or living 
off trees (parasites) are common. Ground animids are relatively scarce 
but there are many tree-dweUen, a large number of reptiles, and a wealth 
of bud and insect life. 

Except in a few areas, eg. parts of West Affica and the East Indies, 
notably in Java, the selvas are thinly peopled and economically little 
developed Because vegetative grosvdi never ceases and because soils are 
frequently infertile, culavanon is extremely ddScult. Many of the fotesc- 
folk, especially the native Indian peoples of Amazoma, the Pygmies of 
the Congo Basm, and the ahongmes of the East Indian region, are mainly 
coUecton and hunters occasionally growing a few simple crops, such as 
yams, bananas, and beans, in forest clearings. Some peoples arc more 
particularly shifting cultivators. This pnmmve system of farming has led 
to the destruction of large areas of valuable forest The most notable 
agnculcural developmoit in equatoiia] regions has been the estabhshment 
of plantation finnmg best developed ui the East Indian region where 
rubber, oil-palm, tea. coffee, cocoa, and sugar-cane are produced. In 
Afhca. pUniiaon agncultuie is lew well developed, although in Wot 
Afnca much cacao is grown on small native-ovvned plantations. Amazonia 
IS the least developed of all the equatorial forest regions. 

In a few places the forest trees, espcoally the valuable hardwoods, are 
cut down for export, eg. gteenheart and tronwood ffom Brazil, and 
mahogany from West Africa. Many difficulncs face lumbering m these 
regions (sec p. 234). Among other products coUcaed from the forests 
ate wild tubbet, htazA niaa, xudarinal piaixta, aUigaioc 

skins, and buds* feathers. 
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The equatorial forests hold out coimderahle possibihties for fururc 
occupation and development, although large areas are, at present, handi- 
capped by flooding, lack of commumcaQons, insect pesu, and tropical 
diseases. 


TROPICAL SUMMER RAIN REGIONS 

Commonly called the Savanna Lands, these regions, extending through 
some 10 degrees of lantude, border the equatonal regions on their 
equatonvard side and the hot deserts on ihcir poleward side. Chmaacally, 
they are transmonal regions conuog under the influence of the equatonal 
belt of convecaonal rams in summer (which follow the poleward migra- 
tion of the sun) and under the dry ol^ore Trade Winds m winter (when 
the pressure and wmd belts move south with the sun). Thus the climate 
IS one of marked seasonal changes Temperatures are high all the year 
round, seldom falhng bdow 70® F (21® Q and usually registermgbetwccn 
73® and 90® F (24* and 32* C). The annual range of temperature is 
greater on the poleward than on the equaiorwaid margins. Rainfall 
vanes widely and there is a gradaoon from over 60 m. on the forest edge 
to 13 in, on the desert tnaigin. Though the climate is usually desaibed 
as bemg one of hoc, wet summers and hot, dry winters, it is possible to 
recognise three seasons' a comparatively cool dry season, a hot dry 
season, and a tamy season 

Not only b there a long dry season hut the rate of evaporatton u great: 
these conditions are not suited to tree growth and the ^aractenstic and 
predominant natural vegetation is grassland. Trees line watercounes 
giving rise to “fingers" of forest — known ai galena forest. Elsewhere 
umbrella-shaped trees and some such as baobabs, with swollen trunks, m 
■which dicy store water, togedier wdi shruhs, dot die landscape. Grasses 
grow quickly in the wet season and may reach heights of six feet and more, 
the tall grass is commonly called "elephant grass " Grasses are thick and 
hard-stemmed and when the grass dies down it forms a coarse, dense mat 
m many places. On the forest margins where there is a scattered tree 
growth, a “parkland” landscape is duractcnsQC. 

The tropical grasslands, especially m Africa, are the home of a rich 
fauna. The ammals are of two chKf types: the herbivores, grass-eating 
and browsing creatures which are fleet of foot, eg antelopes, giraffe, 
aehra; and carnivores, beasts of prey sodi as the hon and leopard which 
hunt the first group. Ants, locusts, and other insect pests are numerous. 
The tsetse fly, earner of sleeping sickness and animal diseases, infests large 
parts of Africa and prevents canle-teamig In the savanna lands of South 
America, the cattle-tick b a pest 
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Min in (be sivimu bncb u aailitioRally 1 huncer but m many areas be 
has become a pastonLst herding cattle, and m some areas a culavacor. 
Some of the nau^ e peoples of the Afiican savannas herd cattle, eg. the 
Fulam of West Africa and the Mam of East Africa, they count their 
svealth in terms of the numbers of cattle they possess Others are prirm- 
ttvc cultivators, either of the shifting or sedentary type, grossing crops 
such as )ims, millet, groundnuts, beans and peppers. Native cultivation 
in Africa is almost alv. ays done by v.oTOcnfoUt. In some parts of Africa, 
noubly in East Africa, la^c single-crop plantations established by Euro- 
peans, but Motkcd by nanve Lbour. produce coffee, cotton, sisa] and 
tobacco. Commetoal cattle-ranching, though present m pans of East 
Africa, u more espeaally a development of the Australian and South 
American savanna lands None of the tropical grasslands is, as yet, highly 
dev^oped, but they bold out considenblc promise for the future, especi- 
ally as cattle lands and as crop lands, particularly svhere tmgauon u 
possible, for the culavanon of maire. cotton, and tobacco 

TROPICAL TRADE II 7 .VD REC JOS’S 
Some regions in tropical taorudes having east coast locations have 
temperature and rainfall condinons bearing some resemblance to equator- 
ial regimes on the one hand and monsoon regimes on the other The 
climate is described as Tropical Trade Wind type or Tropical East Coast 
Marine. Winter temperacurei are around 70* F (21* C) , summer tempera- 
tures are typically over 80' F (27* C). Temperatures m summer are 
tempered by the breezes which blow persotenily onshore. Trade winds 
blowing over continental areas arc notoriously dry wmds, but in those 
areas where they blow over great sttetches of ocean they pick up great 
quantiQes of water vapour. When these winds reach the contiscota] 
margins, and espeaally where (hey meet upstanding rehef orographic 
rainfall occuts Since the o&shoic Trades blow all the year round, the 
r ainfall 15 fkuly evenly distnbuted (hroi^hout the year, although there is 
a pronounced summer maxmnim. In this wise, the climate diSers from 
the tropical monsoon type wbsch has deaily maiktd wet and dry seasons 
The preapitanon, which is weO-dstnbtited and which in amount is 
40 in. and over, is very like that of equatorial regions 
The chief areas of dm type are* dre Caribbean region, the tropical east 
coast of Brazil, Madagascar and Mozambique, and the coast of Queens- 
land. Because of die plentiful ramfaS. the natural vegetation of these 
rtgiora is li mm a n i forest. Where tbe^irest has been deared, culnvanon 
IS practised j the crops usually grown are nee, manioc, sugar-cane, coffee, 
bananas, and pineapples In general, the high tsmpevKoi'K, ibvadiat 
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r ainfall, and tigh humidity are not well suited to white peoples, and 
though some Europeans hvc m these tropical cast coast regions most of 
the labour is supphed by coloured peoples, eg by the negroes m the 
West Indies, by Hmdus in British Guiana. In two regions only have 
Europeans setded in latge numbers and undertaken the necessary labour, 
these are coastal Brazil, which has been colonised by Portuguese, Spam- 
ards, and Itahans who work on the plantations, and coastal Queensland 
whete, because coloured immigrants have been excluded, almost all 
agncultural labour is undertaken by whites. 

The degree of progress of these s-anous regions differs considerably 
and IS largely related to the availability of a labour supply. Basically they 
re main areas producing foodstuffs and raw materials for export; as yet 
there is very htde mdustnal development and nunufictured goods must 
be imported. 


TROPIC 4 L MONSOOS RECJON 5 
Many areas expenenee monsoon winds in summer but the oedy area 
where the climate u completely dominated by them is South>eastem 
Asu Northern Australia is strongly influenced by them as is Ethiopia, 
while the coastal margins of East Africa feel the effects of the Indian 
Ocean monsoon system. In those lands eTpenenemg the true monsoon 
condinons the winds are emphatically seasonal, blowing ffom land to sea 
in svinter and from sea to land in summer. India provides the classic 
example of an area having a tropical monsoon type of climate. Winters 
are cool or warm and dry, early summers are hot and dry. and late 
sununen hot and w et. The year is divisible mco three seasons instead of 
the usual foul. Temperatures dunng she summer months are high, 
commonly between 80” and 90* F (27* and J2* C) The highest tempera- 
tures come in the months (April and May) immediately precedmg the 
“bunt" of the monsoon svhkh usually occurs in June The onset of the 
summer rams, brought by the south-svest monsoon, u t)'pically sudden, 
and violent storms wnth torrential rains mtroduce the "wet season.” 
The total annual rainf^ varies considerably between place and place, 
but monsoon regions claim some of die highest rainfal] totals m the world. 
Rainfall u greatest whete mountain ranges he athwan the air streams. 
For example, at the station of Chempunji in Assam over 400 in. of ram 
IS recorded each year. The monsoon ramfUJ, however, u notoriously 
fickle: one year there may be more than enough rain and an acute shortage 
she next. It is this chananess of she rainfall which has made farming so 
difficult and life so precarious in India 
Because of the great variability in die amount of runfall received fiom 
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area to area (as \%ell u at any specific place) tkere is a wide vanadon in 
the natural vegetanon. Thu ranges from ram forest, through dcaduous 
forest (teak, sal, etc), to jungle, occupied by elephants and Qgen, and 
thorny scrub vegcUQon. Mudi of the ongiaal forest and woodland, 
particularly m. the Indian sub-continent and China, has been cleared for 
cultivation. In Burma, Thailand, and the countries formerly compnsmg 
Tndo-T. bina , much monsoon forest remains 

■Ways of life in the monsoon region are mostly bound up with th* 
cultivation of the soil and the agricultural villa^ is the characteristic form 
of sectlemcnL In the moister areas the chief crops are nee (the staple 
foodstufi), sugar-cane, tea, oilseeds, m the dner areas millet, groundnuts, 
wheat, cotton, and tobacco are grown. The latter crops arc also grown 
durmg the winter season m the wetter areas. 

"While m many parts of the monsoon region forest gives way to a 
wooded savanna type of vegetation, nutnuous fodder grasses are few. 
hence cattle and sheep are relatively ummpoiunt in most areas Moreover, 
la many areas, due to the shortage ofcuinvable Land and the pressure of 
population upon the land, Lvestodt are almost squeezed out of existence 
Indu provides the eveepooa. Cattle are saaed to the Kmdus, and, largely 
on thu account Indu has a large cattle populanoa (about zyj nulhon) 
There u no large-scale meat mdustiy, howestr. owing to the tehgious 
proscnpoofi of the bllmg of amm^, although there is some export 
trade in hides. In the wetter pans of the monsoon region the ivater 
bufialo is important because it is the chief work Pigs are especially 

important in Chuu (about i8o million). 

By and large the tropical monsoon U one of seething populations, 
abject poserty, and the agncultural way of h& The economy is basically 
of the subsistence type and although urhamstn and industnahsm. are 
gtowmg they are not as yet, creept locally, developed to any extent. 

HOT DfSERT RECro.VS 

The hot deserts of the world he in mtenor and west-coast r^ions 
between approxunately 15 and 35 degrees Noith and South of the 
Equator Desert landscape u ofim dramatic. The ruual image usually 
conjured up in one’s mind by the mention of desert is of extensive stretches 
of sand, some of which u piled high m a senes of dunes But we should 
remember that there are other types of desert, some consisting of bare 
rock pavements, others of sheets of pebbly material, and yet others of 
areas of baked day To these difiettne t y pes of desert special names ate 
given and m the Sahara the sandy desert 11 called fi^, the rocky desert 
iuimmadi, and the stony desett 
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To die geographer, the term desert is linked with ramfall; they are 
areas of deficient moisture. The hot deserts he m tropical latitudes— 
astnde the tropics — and come under the influence of the high-pressure 
systems of those latitudes Hence, the air is subsiding and flowmg out- 
wards. In the Sahara, for example, the air streams flow outsvards and 
prevent any moisture-laden winds commg m from the ocean. Since the 
air streams are blowing from cooler to warm latitudes and are subsiding, 
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FIG 21 — DESEBT LANDSCAPE, ABIZONt 
Here, under the hot. dry conditions of the Arizona Desert, u a varied array 
of succulents (water-stonng plants), including die giant organ cactm {left) and 
the pnckly pear or agave QiregrounJ) Of what use arc deserts to man? 

they absorb rather than yield moisture On tlie Atlantic coast the aridity 
IS further emphasised by the cold Canaries current. In summer, when the 
sun IS overhead, temperatures arc very Wgli, averaging about 90® F 
{32“ C). In winter it is usually considerably cooler. Desert areas also have 
great daily ranges of tcmpcfaturc and etxn in summer the nights may be 
bitterly cold These extreme temperature conditions arc due to the clear 
air and cloudless skies of desert regions Immediately the sun goes down, 
the ground, which has stored up heat dunng the day, quickly radiates it 
back uito the atmosphere, where tt u rapidly dispen^ due to the absence 
of the blanketing effect of cloud 
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Tte hot iescits ait lacking m inoutuie to support much plant hf«. 
Plants cannot thrive tvithout moisture (diough some manage to exist 
where there is very httk) and. in. gcnoal, desert is marked by the lO-in. 
isohyct. There ts, therefore, loo htde and too variable rainfall to support 
more than a few plants, and these are usnaDy specialised types which can 
withstand drought, e^^ cacQ, acacias When, as occasionally happens, a 
sudden rainstorm occurs, a qmde growdi of grass and herbaceous plants 
sprouts up. Because of the lack of vegetation, there is a corresponding 
lack of animal hie. 

The chief hot desert regions arc the Sahara and its contmuations the 
Arabian and Thar Deserts, the Kalahari Desert of South-w est Africa, the 
great Australian Desert m the western part of that continent, the Atacama 
Desert of northern Chile which is conooued into coastal Peru, and the 
desert of die Mencan-Dnited Suies border 
Thehot desert regions are of relaovdytunited value and use. Accord- 
ingly diey ate, m general, very sparsely peopled Only where iheie ss a 
major source of water supply, as m Egypt, u population dense The 
people of the desert cegions fall into three groups 

X. The nomadic camel, sheep and goat herders who wander m 
search of pasture and frequent ihe water-holes, people who, ui the past, 
were also often carnets of merchandise and equally as often marauden 
1 The settled people of the oases who gtow ceteals, vegetables, 
fruit (notably the datepalm), and sometimes imgated conon and 
sugar-cane and who also often rear cattle, sheep, goats, camels, asses, 

3 The dwellen of the mining settlements who tolerate the climatic 
conditions for the sake of the mineial wealth, eg the goldfields of 
Western Australia, the diamonds of the Kalahari, the nitrate deposits 
of northern Chile, and (he petroleum of Algeria, Dbya, Saudi Arabia, 
Kuwait, South-west Feisia and Iraq 


jlf£Dir£RiMfV£d-V REGIOSS 

These regions, though of seiy Lmiwd extent, are of great human 
ssnpoiraace. They occur in nudJamudes on the western margins of die 
continents and the climate is somcDmes called the western marginal warm 
temperate t^pe The Aleditertanean r^ons are areas of matked seasonal 
clianges, but the changes relate to pieapitanon rather than temperature. 
Mediterranean regions are commonly identified as regions havmg warm, 
wet wmten and hot, dry summos, diis. as a broad, general statement, is 
acceptabU, ahhnugh a. cuefol Wady «f tAcdntrrar.eaa rtgar.es shwws that 
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It IS subject to modification. Wmtos arc typically mild, with no month 
averaging below 43® F (6“ C) Sommers arc hot, with temperatures over 
70° F(2I® C), and inintenor districts away fiom the sea they ire frequently 
over 80“ F (27® C). A distmguishing feature of Mediterranean regions is 
then high amount of sunshme, even m wmtcr there is httle cloud. Ram- 
fall vanes between approximately 10 and 30 m , though places m exposed 
sittianons sometimes receive appicoably more than the latter figure 

The distmct and rather emphatic seasonal changes — sprmgs and autumns 
are somewhat bncP— arc due to the posioon of the Mediterranean regions 
m lantudes (30-45 degrees) which come under the influence of cyclonic 
storms in wmter, which brmg heavy but infrequent ram, and tropical 
high pressure systems in summer. Tliiis they may be said to have cool 
temperate condinons in winter and hot desert conditions m summer 
They are "transitional” in much the same way as the savanna lands arc 
"transitionaL” The areas arc the coastUnds surroundmg the Mediter- 
ranean Sea, Cahfgnua, central Chile, the south-western corner of Cape 
Provuicc, south-western West Australia, and the distnet aroimd Adelaide 
in Southern Australia. 

The natural wgetsncn u elaxml as broad-leaved evsrgzs^n hrest and 
scrub During the normal growing season (1 e. summer} plant growth u 
retarded and most of it must take place during winter. Thi; vegetauon, 
therefore, is of a unique type which shows adaptations to the hot, dry 
summer. Adaptations su^ as pinnate leaves, small, tough, leaAery 
leaves covered with vamish, compact, shrubby grovrth, thick bark, and 
long, widely-spreadmg toots arc all concerned with preventing excessive 
transpiiatioQ on the one hand or tapping sub-surface supplies of water. 
Much of the original sctub-forest has been cleared and m many areas 
replaced by a tangled bushy scrub knosvn as mejiiir. In the; drier lime- 
stone areas a thinner, degenerate grosvth called jan^giie is fouiid. Bulbous 
and tuberous plants, which store mobtuce in their root tystems, are 
common. Because of the summer drought there u little pasture except 
in marshy areas and on the higher mountain slopes where mrinng moss's 
support summer pastures. 

Small-scale fruit and gram fanning, the production of ohve 01! and 
Wine together with transhumant animal gtaamg are the traditional 
occupations of the lands surrounduig die Mediterranean Sea. More 
recently, commerciahsed intensive fhut-farming and nurket..gardemng, 
usually by imgation, have become important. Tourum is Another im- 
portant development of modem growth In the areas oucsicle Europe a 
sequence of economic development can often be traced: first man svas 
attracted by mineral wealth, followed by die rearing ofanimih for dinr 
hides and the growing of gram, dien by die culuvaDon of foiit under 
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imgacloa, and finally by the devdopmenc of agncultuni mdustrics such 
as {halt drying and canning, vnnfr-maksng, etc None of tie Mediter- 
ranean lands u a centre of major industrial dot elopment 

HUAfID SUS-TROPICAL REGIONS 

These regions, tihich have a rsann temperate eastern margin location, 
have a clunate variously described as humid sub-cropical, temperate 
monsoon, or China type (because nordicni and central China provides 
the type example). The areas &]lmg tvidun this category include northern 
and central China, most of Japan, the coasilands of New South Wales, 
Natal in South Africa, southern BranI, and die south-eastern part of the 
United States. 

Climatic conditions vary appreciably becncen these diderent areas In 
the northern hemisphere distinct monsoonal effects are apparent since 
moisture-laden au streams are draivn inland to the contmencal low pres- 
sure areas m summer, \shile dry cold SNinds blast snsvards from the 
conOnental high pressure areas in svmter Hus seasonal change u apparent 
in the southeast of the United States, but is much more dearly marked m 
Chinan here seasonal temperature and rainfall changes are quite emphatic. 
These nonhetn hemisphere regions have a considerable range of average 
temperature, often over ao" F (a* C). Sammers are usuallv hot (around 
So^Fsay” C), but the svuiters are cool or even cold (average temperatures 
for the colde.t month arc conunoidy under 40° F , 4* C) Some rainfall 
IS usually cxpenenced all the year round, but there is a distuact sonimer 
ma-ximiim. PreapiCation totals between 30 and 60 in. Northern and 
central China really form a part of the “Monsoon Region" of Asia, but 
the area is diScrcnuated from the remainder of that region by the coldness 
of the winters In general, winters in the south-east of the l/mted States 
are warmer, although occasional invasions of cold contmenxal air mav 
cause periods of low tempcianue 

In the southern hemisphere the diree corresponding areas have climatic 
conditions x\ hich are more nearly alike The contmencal laud areas here 
are not extensive enough to develop monsoonal tendencies so that the 
marked seasonal changes distinctive of die nocthem hemisphere areas ate 
not apparent. Suinmcn are very warm and moist and wmters mild or 
warm with ram Although preapitanon u well distnbuted throughout 
the year, most of the ram comes m stinunec from the onshore trades 

Fotest IS the narotal vegetation of aS these areas. The forests are of die 
sub-tropical evergreen or deoduous types, and are luxuriant with a w ealth 
of speaes Many of the trees and shrubs bave commercial importance , 
some— oaks, maple, walnut, and pmes— for ihc timbet they yield, cithers 
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for beverages (tea, yerba mate), gums, resiiis, camphor, etc. In China and 
the United States much of the forest has been cleared. 

Agriculture b general in all the areas Food crops mclude wheat, 
maize, soya beans, nee, tea, and sugar-cane Industrial crops are impor- 
tant, especially cotton and tobacco in both the Umted Sutes and China 
In the southern hemisphere, because of the mild, moist conditions, cattle- 
rearing b an important occupation. However, the types of crops and 
animals raised m all these different areas show vanations due to the variable 
lartors of climate, historic and cultural development, and the presence or 
absence of a coloured population providing a labour force 
Apart &om Japan, none of these regions is industrially well developed, 
although manufacturing b growing rapidly in the south-east of the 
United States and in New South Wales. In Natal and southern Brazil 
mdustry is still in its infancy, but many of the towns now have vaned 
manufacturing activities. 

T£A£P£R/lTr COSTINENTAL REGIONS 
These ate the inid-laricude temperate grassland regions They he, 
typially, in mid-contmental areas between approvinutely 30 and 50 
degrees They have strong seasonal temperature contrasts with very cold 
wmten (several months are usually below freezing) in the northern 
hemisphere and hot summers. Winters are much less severe in the 
southern hembphere and the range of temperature is greatly reduced; 
these more tolerable conditions arc due to the narrower svidtli of the 
southern connnents in temperate bticudes and to the fact that mantimc 
influences are nowhere completely absenc 
The temperate grasslands have a low total precipitation, about 15 to 
20 in. Ram, mainly of the convectional type, comes in spring and early 
summer; there is occasional light snow in the notthetn hemisphere. 
Topographically, these grasslands ate gendy rolling plains. They arc 
grass covered because of the Jong penod of winter frost and the high rate 
of evaporation m summer which arc hostile to tree growth. The grass 
tends to be saff. coarse, and wiry, quite unlike meadow grass. In the 
drier areas it b sparse and grows in clumps. Generally speaking, these 
grasslands are lands of vast unbroken hotizons, uniform and monotonous 
in aspect, particularly in late summer svhen the ground is baked hard, the 
grass is withered and tawny in colour, and the air b dusty. In early spring 
they are more attraaivc, for at that tunc die grass is green and there are 
innumerable gaily coloured flowers 
The principal temperate grassbnd areas in the notdiem hemisphere are 
the Great Pbins region of North America, the steppe belt ofEurasia, and 
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tfce Pliins of Minchum, in the southern hemisphere there are also three 
areas, the pampas of Argentina die vcld of South Africa, and die interior 
plains of the Murray -Darling Basin m AustraLa 



no 22— MUltHtE LANDSCAPE 


An aenal view of the Canadun Pramn near Edmonton, Alberta. Note the dat 
Scnaui, &e endless honzon, the lazfi (eeruigsitu Celds and the straight roads 
everyis here characteristic of central Canada. On dine rich pcairic soils large-scali, 
cered culavabon is earned on. The (>■! eidl. tiow a common feature m mans 
parts of sOvithem Alberta, sKowsrhatttchcsUebeloo. the soil as 'll ell as on top of it 

The temperate grasslands arc not only of great economic importance 
but ofgteat interest since they present ascqutticeofetoluttonaf) develop- 
ment. Fite phases are disDRguishaUe 

I. Onginally these grasslanib vicrc regions of nomadism, cither 
nomadte himten, such as the Plants Indmis of North Amenca who 
followed and killed the btifialo, or nomadic pastotalists. such as the 
Kirghiz of the Asianc steppe who reared ammis 
2 The second phase led to die opening up of these grasslands bt 
European peoples who det eloped laigc-scak cattle-ranchmg and sheep- 
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fatmmg, in tie earlier days to provide ludes and wool but subsequently 
to produce meat as welL 

3. In the moister and more fertile areas, where rich black prame 
soils 01 chemoiems were found, ammal cussng was displaced by large- 
scale gram farming, animal farming bong relegated to the drier areas 
of the grasslands. 

4. In due coune, partly to mamtain sod fcrtihty and partly because 
of economic considerations, the extensive cultivation of cereals was 
replaced in some areas by fanning of a more mixed type m which a 
wider variety of crops came to be integrated with animal husbandry. 

j. Industrialisation is beginning to invade these areas which hitherto 
were essentially concerned with primary activities. 

Not all the temperate grassland regions have passed through, nor will 
necessarily pass through, these stages of development. The southern part 
of Alberta nuy be said to have run die gamut of them all, whereas in 
central Asia the first stage was sttU in being until a generation or so ago. 
But, in the mam, these grasslands remain fundamentally great stock>rear- 
uig and gtain-growmg areas 


MID-LATITUDE DESERT REGIONS 

The temperate desert covers a large area in the heart of the extensive 
land-mass of Eurasia, considerable areas in the western interior of North 
America, but is represented in the southern hemisphere only by the 
PatagomanDesert of Soudi America. These regions, whitJi are extensive 
plains or plateaus, are deserts simply because of their mtenor locations 
remote from the ocean or because they he, like Patagonia, m a ram- 
shadow area. 

The rmd-latitudc temperate deserts are areas of wide temperature 
ranges and low prcdpitanon. Summers arc hot with burning sunshine 
and at this time of the year resemble closely the hot desert areas But 
winters are bitterly cold with strong seating winds, for the regions he in 
high pressure areas with out-blowmg wmds. There b a very low, scanty 
rainfall which occurs mainly m summer and a pow dermg of snow in 
wmter. There b Ltde vegetation in these temperate deserts other than a 
scattered growth of sparse, tufted grass and drought-resisting herbaceous 
groivths 

Sometimes a distinction is drawn between the higher plateau areas of 
temperate desert such as are charactemoc of Iran and the lower plains 
areas rypifird by Turkfsiaa 

Life m these areas is clearly limited by the dinutic conditions. As in 
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the hot deserts, population » scanty and comprises either nomadic or 
sedentary group. In the past, and soil to some extent m the present m 
Asia, tnbal groups have eked out an cnstence herdmg ariimaU and to 
some extent canymg trade Theirs was a precarious existence and from 
tune to tune, sshen probably the tainfrU was less than usual and the 
scanty pastures faded, these nomads moved into and plundered the ndiet 
marginal lands — think of the constant Mongol mvasions of China. The 
sedentary group were those x\ho congr^ated around sources of water 
supply — streams coming doxvn from the adjacent mountains — and 
created oasis settlements such as the f^ous central Asian nnes of Balkh, 
Bukhara, Ferghana, Samarkand, and Tashkent. 

Until relatively recent tunes Turkestan (Soviet Central Asia) was httic 
developed, being largely a pastoral region tnth a httle cropgrowmg 
activity. However, great imganoR scbenies and the exploitation of the 
Karaganda coal deposiD have begun to transform the area. Large 
quantities of coRon are now grown by imganon and a number of anaent 
trade route centres have been turned into important induscnal ones. In 
Nordi America unganoa ftmung and mining ate earned on us a number 
of places, though the desert areasare of bnle imponasce. In Patagonia, 
settlement u thin and sheep rearing xnth a kttle culavaQon m the sheltered 
valleys are the nutn economic acovioes 

COOL TEMPERATE AtARITLME REGIONS 

On the n estem sides of contmenu m die higher lantudes of the tern- 
peiatebelt (apptoxunatdy between 45 and do degrees Nordi) are regions 
lying in the track of w esterly winds and depressions w bich brmg manome 
influences and ram at all seasons Warm ocean drifts move towards these 
legions, bathing the coasts m warm water and amehoiatiiig winter cold 
as well as maintaining ice-free pore These condiDons result m these 
regions havmg unusually warm winters for theu laomde and equable 
condmons all the year round 

The chief characteristics of the clunate ate: the warm wmters (around 
40“ F, 4® C) and cool summers (aound 60® F, 16® C), with only slight or 
moderate ranges of temperature (about 15-30® F, 9-1 1® C), the plenoful 
but usually gentle rainfall, anydiii^ from about 30 m. in the drier ram- 
shadow areas to over loO in. in exposed situaQons, which is well distri- 
buted seasonally, the day-to-day vaiiabsLcy of the weather which is due 
very largely to the never-ending succession of deptessions, and the strong 
winds, plentiful cloud, and frequent fog and mist which are cspecufly 
typical ofthewmter half of the year la bnefl the climate is cool, moist, 
lacking m sunshine, and changeable: The chief areas having these condi- 
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lions arc Nortt-westem Europe (mdoding the BnOsh Isles), the north- 
western coastlands of North America, southern Chile, Tasmania, and 
South Island New Zealand. 

The natural vegetation is deciduous forest, except where altitude or 
soil condinons promote either conifitrom forest or heath and moorland. 
In most of North-west Europe the forest cover has long smcc been largely 
cleared to be replaced by meadow and culdvatcd land. Because of the 
cool, moist conditions, this region is especially well suited to dairymg, and 
It has become the world's premier dairymg region Farming generally, 
however, is very largely of the mu«d type The presence of plentiful 
coal deposits m North-west Europe, togedier with the fact that the 
Industnal Revolution had its ongm here, has led to the large-scale 
development of mining, manufiteture, and commerce. This, in turn, 
led to a rapid growth in population and urbanism avith the result 
that It is a region of high population density and numerous industrial 
towns with the greatest concentrations of people and etdes upon the 
coaLSelds 

None of the other regions have become developed to anythmg like 
the extent of North-west Europe. In Bnosh Columbia and Oregon and 
southern Chile there are vast areas ofvugtn forest, very httle so far having 
been cleared. In these lands development u soil in the early sages. In 
Bntish Columbia lumbenng, fruit and dairy fanning, fishing and mining 
are all well developed. Southern Chile remains a very much under- 
developed land but it is rich m timber and water power resources and the 
potentialities for the lumbering, dairying, and fishing industries are con- 
siderable New Zealand's South bland and Tasmania are more reminis- 
cent of Bntish Columbia than southern Chile, though they are both snll 
primarily agriculturaL 


COOL TEMPERATE EASTERN MARGINAL REGIONS 
Occupying comparable positions but on the eastern margins of the 
continents are regions having a climate designated Cool Temperate 
Eastern Margm chmace, or a Laurentian type after the St Lawrence region 
of Canada, which ofien the type example. There arc only two areas m 
the world havmg this type of climate and &Ihng in this regional grouping: 
the eastern pan of Canada and the extreme north-cast of the United 
States and the Amur basin, parts of Mandiuria, and northern Japan. la 
the southern henusphere the contments do not extend suffiaently far 
south or are not broad enough for this type of climate to develop. Some 
would class Paagoma as belonging to this ^up, but we have preferred 
to call It temperate desen. 
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Climancally, these eastern margin lands are regions of extreme condi- 
tions. They are much colder in winter and much hotter in summer than 
corresponding latitudes on wen coan In wnater the weather is bnsk, 
calm, and clear with temperatures well below freeamg point, snowfall, 
somenmes of a heavy diaracter. occurs Summers arc usually very w arm 
and rather humid. Prcapitanon is moderate m amount, about 2&-40 in., 
and fairly evenly distnhuted, although there is a summer ma.x im u m The 
eastern Asian area is drier m winter Am us Amencan counterpart. 

In the northeastern Umted States Ae Mannme Provusccs, Newfound- 
land, Quebec and Ontario, Ac well-distnbuced, moderate ra inf all has 
fostered dairymg, alongside ftmt-famung, market-gardemng, and general 
mLxed timing There are snB considerable tracts of forest, chiefly 
coniferous, but wiA some deaduous forest m the more souAcrly pans, 
which make lumbering an important occupanon. In vanous areas of this 
region indisstnal development has taken place, aided by coal, wratee power, 
and mmenl resources OS' Ae coasts fishing is of especial tmportance. 
and Ae Grand Banks near Newfoundland u one of Ae w'Orld’i great 
cod fuhenes Cold coastal currents sweep sou Awards and many harbours 
in eastern Canada (as m eastern Asia also) are &om in winter* 

Eastern Asu is muA less highly developed Aan eastern Canada. There 
are many areas as yet only Ainly peopled or even unpopulated. The 
ttinbec and mineral resources have begun to be exploited and Acre is 
some raAet patchy agnculniral devdopment. It would seem that Ae 
region oS'ers considerable possibAoes Aough Aese are onlyjust beginning 
to be realised by Ae Chinese. Russians, and Japanese who control Ae area- 

COUJ CONTINENTAL REGIONS 

The boreal or coniferous forests (r<n£e) of sub-arenc bntudes have a 
cold connnental type of dimate. Summers are Aort wiA long days 
winters Ac reverse Only four to five monAs have temperatures higher 
than 43® F (6® C), Ae temperature bdow which plant life cannot grow 
In summer, days may be wann. occasionally hot, especially m mtenot 
locanons, but winters are long and cold wuh temperatures below freezing 
Fieapiianon is generally scanty to moderate, usually between 12 to 30 in., 
and occurs chiefly' m summer In wmter the ground u snow-cot ered. The 
weaAer in wmtei is cold, ensp, and calm wiA occasional bhzzarA, m 
summer conditions are usually warm and sunny and pleasant wrA 
convecnonal show ers. 

Millions upon millions of eghdy-packed trees cover vast areas of 
Eurasia and NorA Amenca and Aese boreal forests form one of Ae 
outstandmg natural features of Ac earA's surface. The boreal forests 
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are mainly crcrgreen coniferous forests but on their southern matins, 
where it is milder and w citer, the) may be mixed with deaduous forest. 
The trees, mainly species of pine, fir. spruce, tamarack, hemlock, etc., 
show adaptations to cold, snow, and wind through their compact form, 
conical shape, needle leaves, downward-beodmg branches and cones 
instead of fruit. Though speaes may be mixed, the lai^a commonly 
consists of immense colomes of the «ginie speaes. 
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no. 23 — CONirOOira rOREST 0« TAiCA 


This IS a charactenstic view m the Lake PLiieau region of HnlaaA Finland, 
hke Norw ay and Sw eden and a wide bell m northern Russia, Les in the conifer- 
ous forest zone. These forests yidd most of the wnld'i supply of soft wood 
much in demand for conscrucrioaal timber, wood pulp, and paper. The 
coniferous evergreen forests are vast and unpremve but somewhat monotonous 
and drear). 

The forests provide shelter in winter and hence they form the home 
of deer, fur-beanng animab, bean and wolves Along the southern 
margins of the forest human settlement has long takeii place and there is a 
contmuing tendency for man to colonise Aesc southern frmges. The 
podsol soils, however, arc aad and ofliniited agricultural value, but crops 
such as r) e, poDtocs, and flax can be grown and the planting of fodder- 
grasseshas W to thensc of dairying. In die early dap hunting and trap- 
ping were almost the only occupations of the forest lands, but in recent 
times lumbermg {for softwood tunbei) and pulp manufacture have 
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become unpottanE m districts nhids possess xs ater post er and luve access 

to jce-firec seas. 

la North Amenca the boreal forests evtend m a broad belt &om 
Alaska to Newfoundland tnth a "‘tongue” projecting southwards along 
the "Westcm Cordillera. In Eurasia dicv stretch in a vast belt from 
Scandinavia to Sakhalin and coxer enormous areas in Sibena The 
cold forests he almost c-vclusixcly m the northern hemisphere. There 
IS no land in the corresponding laDtudes ift the southern hemisphere 
and only m the extreme south of Chile is Ac coniferous forest really 
present. 
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nc i|.— TUNDItA 


Thne arctic and sub-arcce lands. SDOn^oToed m winter and ablaze with man) 
low-flow eni^ plants la the bnef summer, are «f Imuted value to man. Often 
ICC has sw ept the soil away to expose bare rock. Where soils exists the subsoil 
u pemianendv frozen giving perinifroit conditions. Reindeer can live off the 
mosses and lichens, hence some people are ootnadic reindeer herders. 

The corafetons forest lands, apart from Anr timber w ealth and sporadic 
mmeral w ealth, offer Ltde to man. and it seems likely that large areas will 
conemue to reinam m Anc natural state (or a long time to come 


THE rUXDRA REGIOXS 

The tundra lands are found on Ac coimneotal fringes of polar margins 
The arcue coastlanA of Eurasia. Ireland. Ae so-called ‘‘barren lanA” of 
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Canada, and much of Alaslca fall widiin die tundra region. In the soudiem 
hemisphere, it is scarcely represented, though Ticna del Fuego, some of 
the islands m the Southern Ocean such as South Georgia, and even the 
Falkland Islands may be said to have tundra conditions. 

The tundra lands might be descnbcd as having nvo seasons — day and 
night. During the long winter night the tundra lands arc frost-bound for 
seven months Climatic condmons during the winter penod are fairly 
stable, though there may be some blizzards In the short summer, tem- 
peratures nse 20“ F (11° C) or more above freezmg, and for several weeks 
It may be warm, but such warmth u largely due to the contmuous day- 
light. Precipitation, coming in the form of snow and ram, is generally 
light or moderate, often under lo m. Most of it comes in summer wl«n 
the weather is unsettled and often windy; strong svinds are a charactenstic 
featuit of the arctic coastUnds 

The sod and sub-sod are permanently frozen m winter, but in summer 
the surface thaws out though the sub-soil tcmauis frozen. This condition 
of permanent frost is known as permafrost. Where, as jji northern Asia 
and Canada, great nvers flow polewards, mcnsivefloeding occun doting 
the spring thaw, for the upper counts unfreete before ihe outlets of the 
nvers. As a tesult vast swamps and morasses are formed which provide 
ideal breeding grounds for mosquitoes. 

Clearly the clunaeic conditions are not conducive to vegetation growth 
From the pome of view of plant life these regions are sometimes called 
lands of physiological drought m contrast to physical drought. In other 
words, plants arc starved of mobture because water is m the form of ice 
which IS not assimilable. Plants which do grow are of low habit. Mosses 
and lichens are typical, the former growing in the damper, the latter m 
the drier, areas Ground plants such as bilberry, cranberry, and yellow 
cloudberry, together with grasses, grow in the summer penod, and there 
b also a sudden, wonderful but ephemeral growdi of myriads of small 
flowering plants. Few trees grow, but here and there stunted dwarf 
willows, alders and bbehes are found which grow along the ground 
rather than upwards 

The beny-bcaring bushes provide food for large flocks of migrant 
birds in summer. Largeherds of caribou and musk oxen in North America 
move from the shelter of the forests to die soutli to these arctic pastures 
in summer. Apart from the nomadic reindeer herders, the tundra lands 
of Eurasia have few people, but certain stretches of coast and some river 
banks have permanent settlements where fishermen and hunters and 
trappen live. In a few locabties nunetal exploitation has led to the setting 
up of “outposts” of modem life, Spitzbergen, Vorkuta in IXussu, 
and Port Radium m Canada. 



MAK, THE EARTH, &HD HIS LIVEIIIIOOD 


1. Whit difficulties impede the ontlomnoo of Equatonal lands’ (Ro/fl/ Society 
cfAru) 

2 . Outline the dmuac condtoons fbtmd in the Tropical Gtasslinds and elab- 
orate £bc one of the mam aieas the ptobable ot possible Imes of economic 
development. 

3 Wnte an account of the "Cotton Belt" of the United States of America, 
descnbmg its position, clunate, (amun^ and mdustnes (CliartereJ Ifislifiitc of 
Secretaries ) 

4 What are the mam geogta^cal factors <Khich cause the Hot Desecs of the 
world’ In what wajT has man been able o> develop these areas economical!)’ 

5 What IS a tropical monsoon clunate’ How is it caused, v here is it found, and 
what are the Mia! products ofTtgions having this t)'pe of climate’ 

6 Desoibe the vegetation found in (a) the Amazonian basm, (6) Sibena’ What 
faccots handiwp the felht uulisanoa of these two areas by mac’ (Net iliem Counties 
Twlmiral Etemina/ioio Coh'kiI) 

7 Outhnethedumbucionofibetvorld’tdesertareas To what extent have they 
been developed and of what potential value are they’ (AVnfirm Cewtiet Technical 
Exammatiom Council) 

K Desenbe and account fot the ma)Ot ttmpetate gtassland areas of the wotld 
Assess their economic impottanee at the present tune 

9 What condiCMnr cbaraciense a Meditciranean climate’ Where would you 
expeec to find such condioons and why’ (Insiiiiue oj Tttiispm) 

10 Compare the economic development of the three main Equatonal regions 
of dte v>otl& Tty to account fot the vartaoons noted. 

IT Give an acconnt of the coniferous forest remons of the world under the 
following headmgs (a) location, (i) chmanc c«n<Laons. (c) natural vegecaaon. 
(i) economic usef^ess and development 

12 What are die chief eltaiaciensacs of the Meditenanean type of climate, ui 
what aieaa is (he type to be found, and what uiQuence dots it have on ttontnnic 
aeaviucs in diese areas’ 
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FARMING AND FOODSTUFFS 


Chapter VII 

FARMING AND FOOD SUPPLIES 

FEEDING THE IVORLD’S PEOPLE 
As w c ha ve already seen, the world’s population is growing at an alarming 
rate — so quickly that this growth has been termed an “explosion.” 
Indeed, if present-day trends continue, the 3000 nulbon people lis'ing in 
the world today will more than double in a hundred years. Many people 
behcs'c that this very npid grosvth of the tsorld's people is the most 
important ptoblem of out tune. The problem which growdi presenu 

resolves itself into two parts* (e) will there be enough living space for the 
population of the future, and (6) w\U the wotld be able to feed all the 
additional mouths’ 

The Ecse of these problems u the least ttoublesotne It has been cal* 
culated that the world's people— all 3000 million of them— could be 
found standing room on the Isle of Wight! Clearly, then, there is soil 
plenty of room on this planet of oun although, of course, mankind would 
not want to live like battery hens! And. if the wont happened, it is very 
likely that nun would expand over the wat«, building vast rafts upon 
which he svould permanently hve modi as the floating populations of 
Canton hve at the present tune. 

The second problem is much more serious. It is true that this threat of 
over-population andashortageoffood has beenraisedm the past Thomas 
Malthus over a century ago was convmced that world population was 
out-running the available food supplies. But the opening up of the “new 
lands" of the world and the production of grain and meat on the exten- 
sive grasslands of these “new lands" came » the rescue. Others, since 
Malthus* day, have raised the same warning time and again. Today, 
however, the threat does seem to be a very real one and emment scholars, 
such as Sir John Boyd Orr and Sir John Russell, have warned us that we 
should not be complacent about it. 

Accepting, for argument's sake, die seriousness of the problem, the 
question arises: how are all these future millions to be fed’ How can the 
world’s food supplies be expanded to meet a growth in the world’s 
*7 
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populatjon ninmng at over 50 million a ^car’ Tte problem is, in fact, 
more senous dian this, for aJready 11 is cstunated some tv. o-duids of the 
present svorld populanon arc underfed, v^ch means that they arc 
suffering &om either undernounshment or malnutnQon. Thus the prob- 
lem IS one not merely of findmg additional food for unborn babies but 
of feedmg adequately some 2000 milhon who are ahve today 




nc. 27. — ^lOTAl NICATIVl AXEAS 
Thu map combmes Figu 2$ and 26 and ako tdce« into iccoimc 
addiaonal areas nbdi are too cold for cvlnvaaon Those pacts 
of the earth’s suriace which through cold, andity, or mouncaisoui 
duracter make close settlement and agncuicural development 
impossible may be desmbed as ’’negative” areas Note that the 
map does not cake into account im^ied areas where, as for 
example, m Egypt. Iraq. Peru, and parts of western U S A , the 
negative nature of the Imd has been counteracted 

The blank areas may be termed the “positn e” ateas, i.e those 
which are cultivated or are potentially culovable. It is clear from 
the map cliac there are extensive areasioAlhca and South Amenta 
which at pfeseftc are under tropical forest or grassland and very 
scanoly sened but sshieh one presumes are capable ofbang de* 
vrloped, although sn many areas at conssdetabfe tlToft, diHl^ty, 
and cost. Much of northern Canada and she Soviet Union faces 
kindred problems 

Out of the earth's total habitable land area of 52 milLon square 
nules, It has been escunated that only some 16 nuUion sejuarc miles 
are cultivable Of this area nhich is capable of bang cultivated^ 
a mere $1 niHlioR square miles are actually cultivated It has been 
calcubtcd that 2| acres ofculcivatcd Imd are required to lupport 
each individual with an adequate diet. The present 5k nuuion 
square miles, however, gnes only acres pet head— clearly an 
inadequate amount of land to prorideeven a mmunum adequate 
diet WereaUchecu]civablelandiucd,cberewouldberachcrmore 
than e acres per head of the world’s total population at present. 
This suggests that there is snoic than enough land available to 
meet the food demands of the world's present population tf the 
land was fully and properly used. We have to bear in mind, 
however, that the world's population is increasing very rapidlv 
and that by A.D 2000 the present day numbers may have doubled 
By A o 2000. therefore, me amount of cultivatea land will have 
dropped below the necessary 2j acres per head svhich «e have 
luJ 11 necessary to support orb individual adequately. 
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In an attempt to handle this problem a World Freedom from Hunger 
Campaign " as mtroduced by the United Nanons Food and Agnculmral 
Orgamsanon (F A O for short) m i960 This campaign was to run for 
five years Its objects s\ ere to raise enough money to pay for the extension 
of the world’s food-producmg areas, to teach farmers how to improve 
the yields of crops and animal products on csistmg agncultural land, and 
to educate backsvard peoplein the preparation, preservanon, and value of 
different hmds of food 

F A O experts have been ginding and helping fr rm e r s and fishers in 
Central and South Amenci, in Afitca, and in Monsoon Asia- Much 
valuable svotk has been done, but the problem bas not been solved, it 
has merely begun to be tackled Tbere is much more to be done before 
we can even claim to have got a measure of (he situation. 

LAXD AVAILABIUTY AKD USE 
Only 29% ofthe earth's surface IS dry land, the temamiagyi % u taken 
up by water surfaces whichareoflumteduse to man. especially from the 
point of viw of food prodocoon. Unfortunately, of the world's total 
land area, only a very small ptoporoon u capable of being used agncul- 
turally Approximately one-fifdi of the land surface is under permanent 
ice or too cold to grow crops, another fifth is desert, which u too dry for 
crop growing (Fig. 25). a further fifth is composed of highland, too ele* 
vated, too rugged, or lackmg m sod cover to be used for culnvanon 
(Fig 26). andyetafurther fifth iscovered with forest and marsh Some 
of the last could be reclauned fot agnculnite it u true, but there are large 
areas which could never be used for far ming 
Ac (he present Dme only about one-Gfrh is available for agncultural 
use; in hard facts (his means (hat each person in the world has to be 
fed from the resources of about one acre of cultivated land and two 
acres of pasture Surpnsmgly Lttle, then, of the world's surface is given 
over to agriculture and. utdbirunatdy, in many countnes — as in England 
— la^e areas of thu limited a^culniral land are being lost each year as 
towns grow, more faaoncs arc bmlt, and improved communications 
mattnalise 

Of the one-fifih (20%) of the earth’s land area that is available for 
agncultural use. only about half of it (1 c 10 % of the total land area) is 
actually produang Csod at present. By and large, the best land \s already 
being used. Experts beheve that probably as much as 25 %, or even 30%, 
of the total land area could prodace food, providing die difficulties of 
farmmg m what are now tropical forest areas and tropical savanna areas 
could be oil ercome This frequently demands careful research and almost 
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always very large capital expcnditute — but the possibilities arc there and 
It could be done. 


WAYS OF INCREASING FOOD PRODUCTION 

The problem of hunger could be conquered by the extension of food- 
produemg acreages and by increasing ^ncultural yields 

The world’s food produemg area coidd be' increased by bringing more 
and into cultivation and this could be done by (a) cirtending and im- 
proving irrigation faahtics in some of die and areas of the world, 
(6) draining swamplands and improving flood-control measures in certam 
wet areas, (c) clearmg some forested areas, especially tropical forest areas, 
for the cultivation of crops 

Although the additional acreages resulting from such measures would 
be valuable, m total they would tnctcase the cultivable area by only a 
slight amount Making “two bladciofgrassgrow where one grew before” 
seems to oHei a better prospect for solmg the problem; in ocher words, 
increased yields rather chan increased areas would appear to produce the 
more significant results. Increased producoon along these lines could be 
achieved by: (a) increasing the output and use of fertihsen; {2>)usuig better 
seeds and improving animal steams; (r) introducing and improvmg crop 
rotation practices ; (d) using mote effideni form tools and machinery; {e) ex- 
tendmg theuse ofinsecticides to control pesD;(/) conttolhng sod erosion 
and adopting sod conservation methods; educational training aimed at 
farming improvement; (/i)improvuig health and thereby labour efliaency. 

There is much room for better farming on land that u already in use. 
Over vast areas, especially in die tropical regions, farming is still carried on 
by backward and wasteful methods. The great majority of the world’s 
farmers ate subsistence farmers merely growing sufficient ^ut sometimes 
even less than enough) for dicir own needs and Lving almost entirely on 
what they produce. They need to Icam how to use their land to the best 
advantage; they need instruction in new and better farming techniques; 
they require training in the osc of fcmlisets; they need guidance on 
storage and ma'kctuig; and they need better seeds and more efficient 
agricultural implements. Trauung for improvement is clearly necessary. 
Farm schools, agncultural collies, demonstration farms, research centres, 
pilot projects of all kinds are needed in increased numben It has been 
shown that training centres and cxpcnmental centres of these kinds can 
bring about temaikable inneases in production, but there are stiU far too 
few of them. All this, of course costs money and many countries m the 
world arc too poor to finance prefects of this kmd; this means that the 
richer countries must be prepared to pby the role of the benevolent unde. 
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NEli’ SOURCES OF FOOD 

In addiQoii to the much more cfiective use of the land, greater me 
could he made of the sea and, ako, of inland waters. Although fishing 
has long taken place m many areas and considerahlc quantities offish are 
caught each year, the sea remains a mach neglected resoura. Man sqU 
hunts for fish instead of '‘fanning fishing." Some peoples m the Eas^ 
notably the Chinese, hat e loi^ &rmed fish, i e. they bre^ fish m ponds, 
lakes, canals, and even m the paddy fields. Clearly, this technique of 
fish breeding could be extended to the sea, or at least certain parts of it; 
sudi large-smie fish Arming could increase enormously the output of 

food. Ittsbothmterestingaiidbeattciiiag to read that expcnmentalnork 

of dus kmd IS already heisg undertaken. Det elopments along these hues 
have already taken place m Africa. Fish hat e been introduced mto Lake 
Victoria and into t^ new amficial lake created by the htulding of the 
Kanba Dam- Both these great lakes ue notv being developed as inland 
fisheries and the fish catch ttill provide a valuable adjunct to the diet of 
the local peoples 

Another possible source of food is aopping wild The vast 

uvasna lands of Africa are the haunt of luge numbers of herbivorous 
creatures, antelope, gnu, zebra, and the like, and a scheme is bemg studied 
whereby the more thorough protecoon of these ammah could be coffl- 
bined with their provuion of addiaonal suppLes of food. There seems 
to be no reason why the consemoon of wild life should not be linked 
svich food produenon. 

THE PROBLEM OF DIET AND THE DISTRJBUTIOS 
OF FOOD 

In some parts of the world tnalnutnoon ss due rather to unbalanced 
diets and badly piepaied food than to actual shottags Because the value 
of proteins u not understood by backward peoples then diet is frequently 
grossly unbalanced. As a result they sufrer from deficiency ailments and 
diseases and their general health is unpaired. And this, in tum, reacts 
upon their abihty to work and to worfce£acnt]y. The whole dung is a 
viaoui circle because the people arc under-fed or ill-fed, they have no 
reserves of ph) sical strength , so diey are more easily weakened by disease 
and become subject to ^cmc lassitude, lacking energy, they cannot 
labour efficiently and agnculctual producnvity suffers, inadequate pro- 
duenon completes the cucle for die people must then go hungry. Break- 
ing the VICIOUS arde is no easy task, but it must be done, for it is precisely 
m those parts of the world, rg m Africa, South-west Asia, Monsoon 
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Asia, and LaUn Amcnca, ■wKttc people aie under-fed, that increased food 
production is failing to keep up the annual increase in population. 
Unless something can be done to change these condiQons famine and 
disaster are likely to be the ultmaate result 

Although milhons of people in didcrent parts of the world are crying 
out for food, we frequently read of huge surpluses elsewhere, perhaps of 
gram m North America, or coffee m Brazil, or even of fish m England. 
The question inevitably raises itsdf why cannot these surpluses be used 
to feed the hungry’ They cordd; but often there ate certam difficidues 
m the way. Although a particnlar country might be generous and give 
some of Its surplus away — as the United States has often done — a country, 
like an individual, must cam its keep, and it does this by selling its goods. 
Poor coimtnes often cannot afford to buy such goods, even if they are 
desperately ui need of food. Gluts, such as those mentioned above, arise 
as a result of gross over*producaon and because produccis cannot sell 
their products at a satisfaaory price. WhJe it may pay some countnes 
to give away part of iheu produce (m order to SQmulate continued 
production m chat country) there is, clearly, a luiut to which this sort of 
thmg can be carried on. 

There u another aspect of this over-production to v.hicb we may 
draw atiennoo. Although these surpluses may appear huge, measured 
against the total need the quasQcy is almost negligible. Again, the wocld 
surpluses are usually of cereals, e nheat, maize, and it is not gram that is 
needed, but rather foodstufts such as milk, meat, and fish which are nch 
m protein. The problem is also furfrier aggravated by the Eact that grams 
such as wheat and maize are not those to wbich the underfed are accus- 
tomed, and food habits arc not easy to change, even when people arc 
hungry. 

Let us conclude this brief account of the problem of populauon and 
food supplies by saying that the question of feeding coming genennons 
sansfactonly is not an uitiacttble one, even though it may present many 
difficulties If, for example, all the worlds farmers were able to raise 
iheir standards to those reached in parts of England or Holland or Den- 
mark, the present world area which is in agricultural occupadon could 
support many times 10 present population. Progress is now being made 
on many fronts and great efforts are being made by many peoples but a 
quickening m the rate of progress and even greater efforts arc urgently 
needed. 

tXESetSB 

1 The world's popuUuon u gtownw at the rate of about 140,000 a da^. But 
the tnciease u very unevenly distnbinea over die coimnentsi wbai are die major 
problems of population and food supply facing the world today’ 
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2. In view of tie rapid growth m «oild population and the need to feed the 
extra numbers, what Vr aji and means are there of increasing tie world output 
of food’ 

3 Wnte a geographical essay oo Food and Populanon m tie Monsoon Lands 

4. “Some two-tinds of the presmi world populaaon are underfed which means 
that they are sufiermg &om either nndemouruhinent or tnalnumtion.” Elaborate 
upon this statement 

5 Wnte explanatory notes on the fbUowing Thomas Malthus. F A O , fish- 
farming, population explosion 



chapter Vlli 

FACTORS AFFECTING FARMING 


Something Ute tluec-quaiten of die wwld’s popalatson are engaged in 
farming, either the growmg of crops or die rcanng of animals Agncul- 
ture is still by far the most important occupation in the world as a whole. 
Although here and there mining, manuiactuneg, lumbering, fishing or 
some other activity may bc more significant and more important, by and 
large tanning transcends all odicr activities. Even in countries sudi as 
England, which are predominantly induscnal. tanning is a major activity; 
and even m Norway, where conditions for agnculture are most unpromis- 
ing and where the fishing and lumbenng industnes loom large, Arming is 
the most important single activity Because farming is of such importance 
in the world' s economy a considerable section of tins booh will be devoted 
to It— to the fa«on which affe« agriculture, to the wide variety of cops 
that are grown, and to the anitnak that are reared and their products. 

If a number of photographs of non-industnal occupied areas are studied, 
such as those in Hgs. 36 and $8, the most noticeable features of the land- 
scape ate those pertaining to man’s agnculnira) aenvines, the field 
patterns, the walls and hedges, the isolated farmsteads, the signs of tillage, 
the gtosving cops, the domesticated animals, etc. The way m which the 
land IS used, 1 e ^e agricultural land-use. vuies from country to country, 
from region to region, and maybe from dutrici to district. One of the 
most uweiesong aspects of field study work is to find out why a particular 
kmd of farming is carried on in a particular area or w hy a particular cop 
IS grown. For instance, one of the most interesting questions the writer 
knows is: why is something like 50% of all the rhubarb grown in Bncain 
culnvaied within a very small and restnetedarea within the triangle made 
by Bcadford, Leeds, and Wakefield* This is a problem >ou ought cry 
to solve for yourselves Sometimes a particular type of soil, such as a 
heavy, moist clay or a light, porous sandy soil, may produce the answe 
as to why a given crop is grown; somecunes an economic, rather than a 
strictly physical, factor, such as a local demand fiom a centre of population 
or a faaor^’, may be responsible. 


AGRICULTURAL ISFLUESCES 
Agriculture m any area — the degree to which it Is developed, the tj’pc 
of firming pursued, the cops that ace cultivated, etc. — 1$ dependent upon 
91 
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a combmanon of fiaon and condinons. tbe most important of these 
are enumerated below 

I. CJimefe. Temperature, the occufrence of frosts, rainfall, and sun- 
shine may be said to be fundamental conditions controlling farming. 



nc aS. — CBOP umtts, tuitore 

The JiJy isoiherm of 50* F may be regarded as mazkang the aorthem 
Loui of possible culnraooa. Almost the whole of Europe Les within 
this enneal hmii. But sbfiCTcnt crops respnre different coudiuons of 
tetnpennire and rvnfiU (be thor growth. Tin lines on the map indicate 
the poleward limits of selected crops of unpottance. Alan can only 
overcome these naniial limits m two ways* fa) by dcTcloping plant 
strains sshich snll grow qtadter. this enabling nm to push the culova- 
□on of specific crops coimwaids, though of course omy slightly pole- 
w ards , and (b) by growit^ crops under artificial conditions su^ as m 
g r e enhouses, but while g r a pes, tomatoes, and salad crops may be cuId- 
valed under such spccuhsed cmdiaans (is in £ict they are m Iceland), 
clearly cereals are mcapable of bang grows in this way 

especially the growing of particular crops Temperature sets the northern 
limit of culnvatjoa of the vanous cereah, the occurrence of frosc restricts 
the grosvth of many crops such as frmB, coffee, and cotton, while the 
amount ofriinlallwiU deade whether cereal cultivation or grass and fodder 
cio^ wiH be predominant. 





Tvpiol ouicUnxit dw tton loll bon. Ktxtcsl tj 

tcuM them culavable and help puactvc uk dun tod fiom ecodon by heavy 
M (CCfigs 7and4t.) 
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2. Soil. SoJs vary widely m their suucture, texture, wortability and 
Heavy wet clays arc not nuted to arable Arming for they are 
difficult to plough and often sour, hence they arc commonly laid down 
to grass. Light, porous sandy soils whudi nnira op easily are well suited 
to, and arc hkcly to encourage, marLet gardening Some crops demand 
or prefer specific sod condiQons, such as iroa or lime, good dra in a g e or 
waterlogged sods. 

3 Topo^ofhy Surface rehef exerts an obsnous influence: large-scale 
culnvanon is practically confined to low land areas smee upland areas are 
normally unsmted to large-scale tiO^c. In hilly areas the land, if it is to 
be used, may base to be terraced (see Rg 29) Hilly country, moreover, 
makes the use of machinery impracticable and bence hand tillage has often 
to be resorted to. hlountainoos terram favours tbc praeoee of trans- 
hemanee. 

4. Klnkoisof eulni'otien. fanning methods and techniques ofculnvanon 
\-ary widely throughout the world, ranging from pnmiBve shifting 
methods to highly mtensive scienofic methods. Oiaerenees between 
pnmiove and advanced farming techniques are related mainly to crop 
lotanm xystems, the use of mannres and fertihsen, the degtee of tntcham- 
sanon, the use ofimgacon. and tbeselecavebrecding ofanimah Methods 
of etdavaoon are dosdy rebted to producOTity, t.t yield of oops or 
produce. 

5 OrganisanoneJUheiir By this is meant die manner in whichffie land 
IS held and the way in whi^ the avaibhle bbour supply ts organised. 
The peasant small-holding, the individuaSy owned farm, the mrtaya^e ot 
sharr-croppmg system, the co-opetaove Eutning system, the great estate 
employing haed bbour, and die communist coUecuve {arm art all 
s'anancs of the organisational f^or The type of organisation u of great 
significance in fainung since it mfluences appreciably such tnattets as 
the efficiency of fanning and land care and unprosemenL 

6 Biological faaoTs. Farming is more seriously affected and limited by 
biological facton than is commonly realised. In Britain these are seldom 
of great moment and it is only when there il a senous outbreak of foot- 
and-mouth disease or something similar thit w e realise the importance 
of the biological factor. Plant diseases and bhghts, such as wheat rust, 
sigatoka which affects bananas, swollea shoot disease which attacks the 
cacao tree, and pests, such as the locust, tsetse fly, phylloxera, and the 
Colorado beede and boll weevil may be controlling factors 

7 Social customs Soaal customs, mdudmg religious influences, may 
cxercae a strong influence upcm agncidturc. For instance, the practice 
among many peoples of suh-ihsriding land upon the death of the owner 
has led to the excessive sineCDnonnc fragmentation of the land. Tbc 
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social prcsrigeofcatdein the African savanna biids, the Hindu veneration 
of cattle, and the Moslem attitude towards the pig are well-known 
examples of the effect whidi social customs may have upon animal 
husbandry. 

8. Markets. Unless production is purely for subsistence purposes, 
agnculturc is closely geared to market conditions The shortage of a 
commodity or, alternatively, a glut of a commodity will react upon 
production. The large and dependable markets for food products m 
Western Europe have exerted a very strong influence upon agriculture 
m this region Over production of, and dependence upon, a particular 
commodity, eg txiffce m Brazil, nuy have profound effects upon the 
farm economy. 

9, Political factors Agncultural producaon throughout the world in- 
creasingly has come to be influenced by political factors Governments 
have introduced unffs, bounties, subsidies, etc., to persuade or compel 
farmers to produce commodiues la accordance with national needs 
During the uiter-war penod the groinh of economic naaonalism and the 
desire for pohneal security led many European countries to strive for 
agriculcurd self^uffiaency 

It \vill be clear that there are nunietous facton at work influencing 
agriculture The relative importance of these factors vanes from place to 
place but all, to a greater or lesser degree, play some part. Find out the 
answen to the following questions, they will help you understand better 
the effea of the above factors and conditions; 

1. Why IS rice replaced by millets in the Monsoon lands where the 
rainfall is below 40 m’ 

2 . Why IS maue m the United States limited on the north by the 
70° F (21“ C) summer isotherm? 

3. Why IS coffee no longer cultivated in Ceylon when, formerly, it 
was an important crop’ 

4. Why have large areas of the East African savannas not been 
developed as cattle areas when m many respects they are well-suited to 
cattle’ 

5. Why are the rich alluvial soils of the polder lands of Holland often 
devoted to cattle farming? 

6. Why have the banana pbntatioiis of Centra! America been moved 
from the Caribbean to the Pacific coastlaads’ 

7. Why have die Hindus failed to introduce restrieme breeding 
among the tens of nullsons of cattle found in India’ 

8. Why has the dutnet around Sandy in Bedfordshire become an 
importanc area of market gardening? 
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9 Why V. 2$ the acreage dcvorcd K> sugar-beet in England substanti- 
ally increased during the years 1939-45’ 

10 Why m recent years has the French go\ emment initiated a pohcy 
of consohdating the peasants’ plots’ 

IT. Why has a highly roechamscd type of farming come to be 
characteristic of the steppes of the SoTict Union’ 

12 Why IS theyicld of svheat inDenmatfc among the highest m the 
world but relatively low m Spain’ 

13 Cotton requires an annual rainfall of been een 20 and 40 m but 

IS grown m large quantities in the dry Punjab — how and why’ 

LIMITS OF CROP PRODUCTION 
As we have just noted, there are many faaors affecting agnculturc m a 
given area, let us now look at the condioons which determine specific 
crop produenon in an area. 

any crop it u possible to recognise three difietent limits of produc- 
Don (a) tht gee^rapluuJ tiniii, (k) iht wno/nic limit, and (t) iht actual limit. 

Certain geographical condioons. the most important of which u 
clunate, are necessary for the growth of any particular aop Climate is 
usually the predominating factor, for temperature, frost, and moisture 
closely control plant growtL Every plant has its own specific chmane 
limits beyond which It cannot thnve. A ease in point is cotton cuinvanon 
which, in the Umted Sates, is limited on the north by the 200 consecutive 
&ost free daj-s line and by they?* F (25® C) isotherm for the three summer 
months, on the west by the 23-SR. annual rainfall isoh^et, and on the 
south and east by the 45-m. ram&U line, for amounts m excess of this 
figure can rum the aop These may be termed the absolute chmaac 
hmsu of the crop Someomes oops requite particuLit soil condioons 
and these may confine it to more limited areas within its possible chmane 
hnuts The parnculai limits of aop production imposed by climate, 
sod, or terrain form the geographical limits of produenon. 

Often, for economic reasons, it is impossible to grow a crop (or to 
reat ansmils) throughout an area which may possess suitable geographical 
condinons For example, the plant jield may be insufficiently great to 
justify Its cuinvanon, the type of labour required may not be available, 
adequate transport facdines may be lacking, compennon from another 
aop, perhaps of greater value, may be a limiting fcaor; and so on. An 
illusiianon of this econotmc iactoi b provided by the Ford rubber 
planucion in Amazonia , here a planned output demanded a labour force 
of 80,000 but the company could never muster more than about 25,000 
workers This mabihty to secure a snffiaent and adequate labour supply 
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was one of the factors contnhutmg to die collapse of the Ford venture. It 
is important to note that the economic limit of production may change in 
response to changmg economic conditions Increased demand may lead 
to the expansion of the economic fomner much as the exigendcs of the 
last war led to much marginal land m England bemg brought into use. 
Economic factors, then, set the limits within which production becomes 
a feasible econoimc proposition at a particular time. 

Finally, we have to note that, though the geographical conditions may 
be suitable and though production may be economically feasible, the 
actual limits of production may be more narrowly demarcated This may 
be illustrated by the Nigerian cacao industry. There is a wide belt of 
equatorial rain forest in southern Nigeria with 4J-8o in of rainfall and 
high temperatures which permit the cultivation of the cacao tree while 
economic producQon u feasible throughout much of this rone, yet the 
actual present-day kmits of production are relatively small, the cacao- 
growing area bemg centred upon the city of Ibadan, Hence, in con- 
sidering the distribution of colnvated plants we should bear m mmd 
these three possible limits of production: the geographical, economic, and 
actual Lmits 


IRRIGATION 

Crop cultivation is closely limited by the natural geographical condi- 
tions, mote especially by chmattc conditions Man has attempted to 
overcome the tcstricnons imposed by the geographical environment by 
creating "artificial sods," i r by mixing soil and addmg fertihsers, and 
creating "artificial chmates," f e. by using glasshouses and by watermg 
the land. He has achieved his greatest success in overcoming the de- 
fiaencies of the natural rainfall, although he cannot claim to have overcome 
this problem of shortage of mobturc except in a limited way. 

The appheation of artificial water supplies to the land to remedy the 
deficiency of the tainfall b known as irrigation It has been praetbed for 
thousands of yean but the great developments bave occurred during the 
past hundred yean and especially during die past twenty yean. Imga- 
tion these days is practised under three di^inng conditions; 

1. In and areas where there is an absolute defidency of rainfaU, eg. 
in Egypt and coasul Peru, and where cultivation would be impossible 
but for irrigation. 

2. In areas where the rainfaD b fidtie or variible both in amount and 
inddcncc as in the Monsoon Lands or seasonally short as m the Mediter- 
ranean Lands. 
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j. la Sicas where there is no teal shortage of rainfall but where 
aJdiaoaal supphes of water are hkcly to increase both the quality and 
the yields of crops, as in eastern United States and south-eastern England. 
Dunng recent yean perhaps die most notable development has bees in 
the third category, although die and and scmi-and areas served by 
imgation have mercased enormously 
The value and importance of imgadon becomes obvious when it u 
realised that fully a quarter of the eanh's surface receives under lo in. of 
rainfall annually, and a further third receives between lO and zo in 
Where die preapitation is hdow lo ut annually, irrigation is a necessity 
for the successful growing of crops, unless xlry-farming methods are 
adopted. Even where the rainfall is as much as 20 in. or still higher 
irrigation may be necessary tf the r amAH u chancy or if temperatures 
are high and there is a high evaporaooa rate. 

Let us now list, bnefly, the main advantages and disadvantages of 
tmgaaoD. 

ADVANTAGES 

Due to the dry condinotis the sod u often nch m plant foods smee the 
minerals have not been leached or washed out of the soil 
If imgaoon is by natural fiood-water, the soil is constantly bemg re- 
ferelised by the deposited mud which bnags new imneral conscttuencs 
to the 

The supply of water is assured and under complete control, hence the 
culnvator anapply water to his land when he likn and m the amounts 
he desires. 

There is no interference widi die supply of sunshine; so plant growth 
u seldom hindered by cloudy weather. 

If tempencurea arc high enough. culovatKia becomes possible all the 
year round, enabling W o, three or four crops to be grown in succession. 

When carefully earned out, imganon helps to give a greater measure 
of freedom from plant diseases and insect pesc which molest crops 
While the practice of irrigation bnngs many advantages to culnvation, 
It may also result in a number of disadvantages. 

D1SADVA.NTAGES 

Unless water u applied with discrcaon the soil is likely to become wafer- 
logged and sour (as has happened in parts of the Punjab anti in the Nile 
delta) 

Undesirable mineral salts arc apt to amunulate m the upper layers of 
the soil m dry regions and this may lead eventually to the formanon of 
sa1me encrusunons 
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Since plants secure their water supply easily, root development may be 
retarded and, m consequence, plant growth may be checked. 

Unless due care is taken and adequate dramage provided, stagnant 
surface water may provide a breeding ground for snails and insect pests 
which may serve as hosts for disease-spreading parasites 

METHODS OF IRRIGATION 

There are two principal methods of irrigation' annual mundanon by 
natural flooding and perennial imgaaon using stored water 

ANNUAL INUNDATION 

This IS the older, more primitive, and simpler method of irrigation 
It has been practised m Egypt, where it is known as “basin” imgation, for 
several thousand years and was common m many other parts of the world. 
It was a method employed by the anaent peoples of Mesopotamia, by 
the Hindus, the Chm ese, a nd the Indians ofthe. d rvlan d sofN o rth Am er ica. 
Annual inundation merdy mvolves tlie Mnstruccion of earthm embank- 
uisiiLi ilon^tte nverHoodplatn whicKare broken to receive the flo'od- 
watcr when the nver overflows its bonks in flood time, and plugged to 
entrap the water when the nver flood begins to recede Thu was the 
tradiRonal method of irngacion followed m Egypt and it u snll carried 
on in parts of Upper Egypt Annual inundation has one great advantage 
over modem perennial imgaRon: it allows the nver to bring and deposit 
Its impended silc which annually ennehes the soil. The chief duadvantage 
of this traditional method of imgation b that it permits only one crop a 
year to be grown 

PERLNNIAL IRRIGATION 

The term perennial Imphes that water b available for use throughout 
the year. The presence ofwcUs may provide a contmuous water supply 
but usually we aisoaate pereiuiial imgation with dams and stored water. 
Most modem schemes involve the impouiulmg and storage of natural 
flood-water behind barrages and dams. Thu stored water can be run off 
and distnbuted by means of canals and ditches whenever it b required 
and it IS available the year round. Thb, in turn, enables crop growing to 
be carried on throughout the year. Perennial imgation has another great 
adsantage: unlike basin irrigation, the culovable area b not h'miccd to the 
floodplain of the river Dur perciuual irrigation has two senous draw- 
backs: first, the supply offetuhsmg nit earned by the nver flood-waters 
« nvfkkekJ the bad and, seafaSy, dams, bsmga, vc very 
costly to construct and maintain 
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THE APPLICATION OF WATER 
Witet msy be appbtd to the bad m three mam ways (o) by "flash” 
methoi, t e. allowing the natural flood-waters of the nvcr to spill over 
on to the land; (fc) by gravity flow, i e diverting stream-witei on to ter- 
races or slopmg land tv huh cnchles down dope through the pull of 
gravity , and (r) by lifting water on to die land either by nwsde-powet or 
mechanical pump when the water surfhx bes below land level 
hi the latter case, tnechaniial coamvances ace normally used these 
days although in some parts of die world, notably m the under-developed 
countnes, primitive tvaccr-raumg trdini^ues arc still employed In Egypt 
and the hliddle East generally and also m the Indian sub-continent age- 
old methods of tvater-hfting are by sh^uf, tambatir, and sakia. The 
shaduf IS a bucket suspended from a mounted spar which can be ssvivclled 
round, the tambour or Archuncdcan screw, so-called after its inventor. 
Archimedes of Syncuse, consuts of a revolving spiral m a cyhndncal 
case, while the saku, known as a nene in Syria, cukes use of the prwaple 
of the water-wbeeL In China, widespread use is made of the treadrw 
worked by man-pow et and of water-wbeeb turned by buflaloes 
In the United States and 'Western Europe the overhead movable 
spnaUei system is widely used. especuUy ui those areas where tmgaaon 
u pnnunly of an aimhary character. 

IRJUGATED AREAS 

Irnganon is of greatest significance in the and lands of the Near and 
Middle East. Egypt, for instance, rehes almost entirely upon imgaaon 
for its crops, the imgaced area of $>678 square miles is the same as the 
culnvated area ^78 square miles) The /^wan High Dam, now under 
constnicnon, will add another two miUion acres to Egypt's culuvated 
area The Setinar Dam, on the Blue NJe, provides water for the Gezira 
Plain of Sudan, which u a notable conoa growing area. Imgaaon is 
important in Israel, Lebanon, and Syria; noteworthy is the irrigated 
Ghuta or Plain of Damascus, covenng appconmately ijo square miles, 
wbidi IS a ftinle garden based upon the -waters of the Batada and its snt 
tnhutanes In the Tlgiu-Euphrates lowlands of Iraq modem schemes 
with large bartages at Hindiya, D^hs*^ have been developed 

to expand the culavated area in the fertile, but semi-and, Mesopotamian 
alluvial plain. 

Throughout the Mediterranean coasdands, where the rainfall comes in 
winter, 1^ the non-growmg season fiw many crops, imgaaon is widely 
practised. Except on the desert maignu, where there is pracncilly no 
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nc. 30 — INPUS VAllEV DtRlCATION 

West Pikisun u a seml'Vid land It is dependent, like Egypt, upon a great river 
for Its life and prospency. Altogether West Pakistan has 23 miliiort acres of irri- 

C ' land A ^cat network <n canals (<xd the doabs (the inlerovcnne areas] 
een the “five nven” — the Jheluni, CbenJj. Ravi, Beas, and Sutlg Sind, 
occupying the low cr, drier Indus Basin, is irrigated hy the world-famous Sukkiir* 
barrage which alone commands 7 iniUioii acres Among tlie major projects 
cam^ out so far are tlie Ghulam Mohammed Barrage, near Kotn, which irti> 
gates 2 8 million acres of virgin land, the Gudu Barrage, completed m 196J, 
whicli IS designed to mm about 22 milhonarsl acres a fertile green; the Taunsa 
Barrage providing irrigation for about 1 4 million acres of eauscing inundated 
land, the Rawal Dam providing 14 tnillioa gallons ofwater daily to Rawalpindi 
(the present capital) and Islamabad (the new cental] and water for imgatmg 8000 
acres; and tlie Warsak Muln-Purpoic Project which provides imganon lot 
120,000 acres and generates ifiooookw ofelectnary 
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rainfall and culnvacion is almost completely dependent upon artificial 

water supplies, imganon m the Medicertancan region is mostly an adjunct 



An aneoan baun (cLenama denves Iroin the province of Artou in France} u an 
usdecgtound jyntline m -nluch giound vniei collects AAnan water may 
colleet. however, m many forms of "traps” m the rochs Australia, “the dry 
cononent” is fortunate in havii^ below much of its area where the taini^ is 
short or Durgmal — the ij-io. isohyct suggests the area in which surface water is 
deficaent — supplies of artesian {mideigtound water that gushes to the surface 
&ecly) and sub-artesian (water Uiat has to be pumped up) water ‘With the Kelp 
ofartcsian water supphes many areas have been opened up for grazing Thousands 
of wells have been Pored. Bowevci, we thoula note mat artesian water has ics 
limitatiom it is expensive to tap. it u often slightly saline and so unsuitable for 
iro^ation, and freguctidy the quantity of vracer is united and the output decli n es 

to the rainfall although culnvaDon on the Mcditcmneaa coastlands of 
Spam, m Aragon, in the Plain of Lombardy, ui parts of peninsular Italy, 
and m much of Greece and parts of die Aegean coasclands of Turkey leans 
heavily upon irngiuon 

India and Pakistan are the countries par excellence of imgation (see 
Fig lo) ChinahasavcTylaigeaieaundeiimgatioQimuchofituserved 
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by tradidonal systems, but recently, more especially m the northern parts 
of the country, huge works have been undertaken. The great Hwang-ho 
scheme, which aims at taming completely this mighty nver, will provide 
water for many addiQonal milhnns of acreas as svcll as yielding vast 
amounts of hydro-electnc power. Already Chma claims to have the great- 
est irrigated area m the world In mtenor Asia, both mChmcse and Soviet 
Turkestan, considerable developments have taken, and are taking, place, 
large quantities of irrigated crops such as cotton and &uit are produced 

Australia is the dry contment and cnes out for imganon , unfortunately, 
only a smaD fraction of it can ever hope to be tmgated for there is an acute 
over-all shortage of water In the Murray-Darling Basin the nvers supply 
water for the iragation of wheat, fruit, and fodder crops. The Snowy 
River Scheme, which has mvolvcd the rc-dircction of the River, has been 
undertaken to augment the water supphes of the upper Murray River 
In Queensland much reliance is pbeed on artesian and sub-artesian sup- 
phes of water; this water is useful for watering animals but unsuitable for 
culcivanoR. For the most part New Zealand is more than adequately 
watered, but in one or two of the dner valleys of South Island fruit u 
grown by inigation. 

Wc have already referred to unganoo m the Nile valley but there are 
numerous other relatively small-scale schemes dotted throughout the 
arid and semi-arid zones of Africa — in South Africa, acSansandingon the 
Niger, m Morocco, Algeria, and Tiinisu, and m the Saharan oases. 

In South America there u ungaaon m the Central Valley of Chile and 
m coastal Peru — ^“che land of bttlc — where the Andean streams 

can be used to provide water for the firuit, sugar, and cotton crops. The 
productivity of the oasis towns, ey Jujuy, Mendoza, Tucuman, of western 
Argentina is dependent upon die Andean screams. In the dry north-east 
shoulder of Brazd numerous dams provide water supphes and m an effort 
to solve the tragic problem of this drought-stricken, drought-handicapped 
region the government is planning brge-scale water conservancy schemes. 
Agam. much of the Mexican Plateau u semi-and and is dependent upon 
artifiaal water supphes. 

In the United States imgarion is highly developed, especially in the 
western half of the country, and many of the world’s most famous dams, 
eg. Hoover, Shasta, Grand Coulee, arc to be found in the Western states. 
The posinon b summansed m Fig. 32. 

ANIMAL HUSBANDRY 

So far we have concerned ourselves wtth the culuvation of crops or 
arable farming. Let us now look at the other main branch of agriculture, 
animal husbandry, and note the chief factors affecting pastorahsm. 
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nc. 32 — UUCATION (V TJB CVTTED STATXS 
Mach of the western half of the Unued Suies is dorouutcd hv seou-inJ or jnd 
CondiDCFOS. The intermonane pLueaus and basins of the Western Cordjlera 
csoaily have less than aom of rauifaUanJ this may hect:atic.Sepnthem California, 
vnlh in Mediterranean type of climate, has rainfall in wnoter but the summer 
groseu^ season u dry Parts of (be south, r ^ Arizona, are desert. In order to 
overcome the great handicap of andi'y. tminetous great dams and irrigation 
projects have been rompIetM Alread) (hece arc more than fifev projects in 
operaaon and many snore art planned. Several million actes are rnigatcd. Many 
of the schemes are mulo^urposc pngects providing hydfo-declnc power m 
addition to water suppLcs for imgaboa. Am^gst the more noteu orthi projects 
are the Columbu Basin project (Grand Coolce Dam) whichuJtimateK will irrigate 
more than i million acres of unproductive land, the Minidoka project, using the 
water of the Ssiakenvcr, which imgascsntatly s million acres, the North Platte. 
Sale River, and Yakima schemes wluch each water over joo.ooo acres Norwith- 
standing an impressive list of schemes and a large acreage under im^tion. it ma; 
be said that irrigation in die western United States is s^ in m early stages. Vast 
developments, one can safely projdiciy, will take pbcc ui the future Irriganon 
m the United Sutesu not tonfmedtothe lands west of the too’ mcndian , it is aho 
earned out m the humid cast, alcboagh its use here 11 to increase the yield and the 
quality of the crops. 
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It used to be thought that man m his cultural development had passed 
from the collecting and hunting stage to herding and thence to cultivation 
Nowadays it is beheved that man may have jumped from the hunting 
stage to the cultivatmg stage without passmg through a pastoral phase. In 
other words, he may have discovered the art of cuinvation at the same 
tunc or possibly even before he began to domesticate animals. "Which 
came first is, so far as we are concern^ here, an academic point; it nutters 
httlc. Thedomesticationofammals took place. It IS thought, about seven 
or eight thousand years ago, and the first animals to be tamed and 
domesticated were the dog (the first it would seem), sheep, cattle, and 
the pig with the horse, camel, and elephant coming later. One of the 
most interesting facts is that since these early domestications man has not 
succeeded in domesdcatmg any other ammal of importance 

The majority of mankind hves on a vegetanan oc near vegetarian diet 
In other w ords, man, for the most part, depends directly upon the land 
for his food. Primitive and backward sodcaes, apart from a few spcdal- 
wd groups, such as die Eskimo, the Bedouin, the lApps. and until recently 
such Asuqc peoples as the Kirghiz and Kalmuks, were basically vegetarian, 
eatmg little or do fiesh; if they did eat meat or fish, it was on speaal 
occasions only. A few socieites lived by hetding animals and subsisted 
tnamly upon the milk, cheese, and flesh of iheir animals. Quite recently 
in a newspaper report it ss-as stated that one of the wealthy oil sheiks of 
the Penun Gulf area Lved almost exdusively on camel’s milk, the basic 
food of the Bedouin people. 

Pastoral communities use plants indirectly to provide them with food, 
mother words, they live off their animals which in turn Lve ofl" plant life. 
This is really an uneconomic way of using the land, and in the most 
populous parts of the woild (themdustnaLsed areas etcepted) land cannot 
be spared for such uneconomic production, hence meat is a lu.vury for 
the great masses of people hvmg in densely occupied areas Generally 
speakmg, dependence upon plant life enables the earth to support greater 
numbers than when plants are used to feed livestock, which in turn are 
used for food Of course in many and and semi-and lands it b impossible 
to grow crops and, if man is to live in such areas, he must find some 
alternative way ofsuppornnghimselfi Conditions \shichare unfavourable 
for crop cultivation may be favourable for a sparse growth of grass cap- 
able of supporting aniinab Hence the raising of livestock becomes 
feasible and the dner areas of the earth ate among the great stock rearmg 
regions of the world. 

In general, as the standard ofliving nscs and the purchasing power of 
iTitJtascs. the eonwifflipwaw oCasuKa^ foodavaffs, smcVi as xritaa and 
dairy produce, increases This leads to a commercial demand for meat— 
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taution, pork— an.<i durv produce — rtulL. cteam, butt«, cheese— 
u hjch jtnnubtcs the rearing of aninuls for flesh on the one hand and for 
dairy products on the orfier 

The peoples of Europe and those of European origin liimg m other 
parts of the world are die duef meat eaten and consume die hulk of the 
world’s meat production, accordingly, the production of and trade in 
beef^ mutton. Iamb, and pork are deternuned b> dir requirements of these 
peoples. 

FACTORS AFFECTISG THE UI'ESTXX:K ISDL'STR^ 

K^a&) Gictots influence the rearing of livestock and world trade m 
meat and dairy products As noted above, there are iBan> areas in the 
world receiving insuffiaent moutvre for die culnvatjon of crops but 
sufiiaetit moisture for grass which is capable of supporting an im al s . 
Indeed, jt u these senu-and lands of a marginal character which arc of 
considerable e-tteot la almost every continent, which form the great 
stodc'CeartDg areas of the world. The otdy really important evcepooiu 
to thu general sutemesc occur in Westetn Europe. New Zealand aM the 
United States corn belt. In the senu-aod grassland areas, where there » 
plenty of tooiit. antmaU itc reared for be«C hides, oi wool Where the 
emphasis is on dairying, cooler mouter enrironmeoB are seeded and the 
dai^ industry is found in w-rnei aieas and usually in close ptotsmirv lo 
areas of dense, urban populaoons espeoal!) where mJk u the chief 
saleable commodity. 

One of the n«rssary condiQons for successful livestock ranching u 
that die ranging area should be of great sue. Man) of die ranches are as 
large as an average^ued English county. This is neecssarv to give 
adequate carrying capaaty. for if the pasture U poor or the animals too 
numerous the cattle or the land or both are Lkdy to sufler. Insu£aent 
and poor quahty foi^e will lead to inferior beef while ovcr-grazmg of 
the pastuie will be likely to induce sod etosion. Many of the tropical 
grasslands which would appear to offer wonderful prospects for cattle 
rearing arc of restricted value because of the poor quahty, unnutituous 
grasses found there. 

Much progress has been made m cattle rearing due to breeding and 
pest controL In Brazil, for instance, the Santa Gertrudis breed has been 
devdoped by crossing English Shoidioni with Indian Biahman cattle 
This was an attempt to produce an aniTinI suited to the Brazdian campos 
“ Y ears of crossing, selecnon, and mbreedmg were necessary to dev elop 
the new breed w hich combmes the best quahbes of the Shortbom and the 
Brahman. The Brahman's high tolerance ofheac. humidity, poor pas- 
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tures, and resistance to insects and disease is combined with the Shorthorn’s 
fine bccf-produang qtiahty and qniet temperament."* The control and 
elimination of msect pests have done moch to help the mdustry, but the 
tsetse fiy is still a senous handicap in Afnca Many parts of the A&can 
savanna lands could be devoted to cattle raismg or more productive cattle 
raising but for the ravages of the tsetse fly. 

A number of technical developments over the past hundred or so years 
have materially affected the hvestock mdustry The mtroduenon of 
barbed siire enabled the land to be fenced off and made it possible for the 
animals to be kept imdct controL A century ago cattle 'were reared 
chiefly for their hides and taOow, smee means of preserving flesh other 
than by drymg or saltmg had not been developed. Then a German 
scientist, Baron Liebig, discovered a process whereby meat extracts could 
be produced. But the two most significant developments tsere the de- 
velopments m the cannbg of meat and the mvention of the refngeration 
process; these revolutionised flic industry and made possible the large 
export trade that is now earned on. 

Social factors may encourage or inhibit animal husbandry. High 
standards of hvmg, as ue have already noted, create a demand for meat 
and dairy products. On the other hand, religious proscriptions about 
eating flesh may nuhute against die keeping of aiun^. Buddhism, for 
example, advocates vegetanarustn and this helps to explain why in much 
of China, Korea, and Japan domestic animals are few, although the scaroty 
of arable land u another important coninbutmg factor. A good example 
of direct rehgious influence afleenng hvestock Arming is to be found m 
the reluctance of the onhodox Hindu to control cattle m any way As a 
result, India is plagued with scores of milhons of sacred but useless cattle 
for they provide no meat and btdc milk, consume large quannues of food 
which a already scarce, and help to spread disease. How beneficial to the 
Hindus the cow might be if its rehgious significance could be discarded. 
Its numbers reduced by three-quarters, and the stock improved by breed- 
ing and moculaaon ! 

The pig, one of the most useful of ammals, is subject to rehgious 
stricture. Requiring httle care, pigs are a useful animal for the small 
farmer, produemg good food from waste and fitting m v ell in the system 
of gene^ farming For these reasons they arc reared in many countnes, 
notably in China, the Umted States and Germany. Yet among Moslems, 
Hindus, and Jews pork as a food u forindden, to the Moslem the pig is 
regarded as an "unclean” animal. Thus in many parts of the world pig 
reanng is prohibited on rehgious grounds. 

Enough, perhaps, has been said lo show how live«ock firming as a 

• Shaw, E B . WtriiCtmcmieCnp^kj Jrfta U'Seyfc Sons. UA, igjS.p aSr. 
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branch of agncultute is miluesicccl, like arable farming, by a variety of 
fiaon, geographical, saennfic, tecbmeal. biological, and socuL 

KX)AMDfSAl 

Amniil farming u frequently characterued by the seasonal movement 
of the amnials vhich occurs m two fonm' as nomadism ui scmi-and 
areas and as transhumance in raountam regions These movements 
deserve and require some consideration. 

Nomadism may be defined as the organised seasonal movement of man 
and his animals in search of subsistence A more elaborate and prease 
definition is as follows “Nomadism mvolves the repeated shifcmg of the 
habiut of a people in its search for subsistence. It does not consist of 
unresmeted and undirected wandering, but is focused around temporary 
centres ofoperatjon, the stability of which B dependent upon the food 
supply available and the sute of technical advance "* 

Pastorahsm u a feature of the natural grasslands and sexm-and to and 
areas of the world. In these regions tainfidl u seasonal in is occurrence 
and the vegetation, accordingly, flourishes with the onset of the rams 
and 'Withers and dies away during the dry season. During ramy penods 
germination is rapid and often quite a lavunous growth of grasses and 
small herbaceous plans spring up With the onset of drought most of the 
glasses wither and die away, and only the tougher, coarser, hardier, 
drought-withstanding plants remain to provide a thm and scattered 
herbage When, in early autumn, die grasses wither out on the windswept 
pUuis the vegetaooti often remains green along the fianges of the plains 
where they abut on adjacent hiU country or in sheltered valleys where 
saeams may penwt and provide patches of ncher vegetanon Conse- 
quently, people dependu^ for ihcii livelihood upon amma? grazing find 
It profitable to migrate with the pasture, id sprmg and summer they may 
roam the plains with their animals and seek out the shelter and better 
pasture of the valleys and foothill regions in autumn and wunter 
A wandering or nomadic pastoral life ts traditional m the dry steppe 
country of the interior of Aaa and for thousands of yean man has moved 
hither and thither, usually acxoidmg to sotnedefimte plan, with his horses, 
asses, camels, sheep, and goats. Migiatioiis are normally confined to the 
traditional territory of the iWiIy group, and may take place as often as 
forty times a year, and involve ticks of zoo miles Similarly, in the desert 
and semi-desert zone of North Afiica and South-western Asia the nomadic 
peoples, mamly sheep and camd herdert, follow regular routes between 
summer aod winter pastures, calling at oases as they wander 

* TmisjfwAiD, R, m BityilapiAa ^ Ae 5«ajl Soences, New York MacMillan. 
1933 . Vol XL 
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During recent decades there have been many changes in the traditional 
nomadic stay oflife. Some have been due to political, some to economic, 
and some to soaal facton. In the Soviet Union herdmghas been collectiv- 
ised and the traditional grazing lands divided up into great farms. In 
the Repubhc of Mongolia, which is also a communist state, the nomadic 
s\ay oflife still persists diough even here there have been changes Graz- 
ing IS being more carefully planned m advance so that long treks are no 
longer essential, seldom must more than twenty or thirty miles be 
covered and fewer journeys need be undertaken these days since ssells 
are being dug, hay is beginning to be collected, and shelters arc bemg 
erected for wmtenng the animals- Moreover, breeding and pasture re- 
search stations are being set up svhile many of the nomads are coming 
into closer contact with the sedentary popidations of the towns and arc 
obtaining flour and other food commo^ues All these things are gradu- 
ally undermining and changing the old tsay of life. Similarly, m the 
desert belt of North A&ica and South-west Asia, the discover)' and 
exploitation of oil and other kinds of mineral t\ ealth are having a great 
impact upon the traditional mode of life. It seems very likely that the 
days of true nomadism are numbered. 

TRANSHUMAJ^'CE 

Transbumance u the vera'ca] movement of flocks and herds up and 
down mountains according to die season in search of ftesh pastute. It u, 
in a sense, a kind of nomadum. The pracncc is essentially a response to 
(ii) a shortage of arable land, and (&} a shortage of pasture. Transhumance 
IS a feature of, and b, moreover, dependent upon, mountam country. A 
traditional activity, it u stiH widely practised in the Alps, the Pyrenees, 
the Balkans, in Scandinavia, in the Atlas Lands, in vanous parts of the 
Near and Middle Bast and elsewhere m the world, including Wales. 

Transhumance provides an interesting illustration of human adjust- 
ment to environmental condiaons — to relief, to chmate, and to vegeta- 
tion. The pracncc can best be desenbeJ by taking a specific example: let 
us cake the Swiss Alps. Dunng the winter months cattle are kept m the 
\ alleys, for the uplands are under snow; apart from a few favoured areas 
where outdoor graring is possible, the animals are housed and stall-fed. 
In spring, when the snows begin to disappear, the cattle arc dnveu up the 
mountam slopes stage by stage or from alp to alp as each becomes cleared 
ofsnov. and the grass grows In some places the cattle are moved daeetly 
from the valJe)' bottoms to the upper mountam pastures, the intermediate 
mountam shdves bemg reserved for hay production Meanwhile, dunng 
the summer months, die valley bottoim are given os er to the culnvadon 
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of lucerne and other fodder crops, and die ^os^ er valley slopes are left for 
hay. By September the antmaU b^in ihcir dossmsvard trek and at the end 
of October they are all, once agam, bade in the valleys and ready to take 
up their svmter quarters 


no. 33 — TKANSHUMANCE 

Ttanshnsoance in the &oDtheni Alps, Fiance. Upwards of SOO.OCO sheep ate 
moved up the toountasns — Alps P)iaKes. and Centzal Masnf— m summer 
and brought down before die mows of water Tbey are earned as fat as 
possible by railways or m lornes and then dnven, as shown, to (he new 
pastures 'Where else in Eorope is tiansbununce tamed on’ 


A similar seasonal movement chacaoenses much of the Mediterranean 
coasdands which are backed by mountains Here, under Meditenanean 
climatic condinons, natural herbage is available m the lowlands only 
during the penods of winter rams After March the ground vegeBtion 
quickly withers and disappears under the heat and drought of s umm er, 
and even animals such as sheep and goats which can bron-se on the poor- 
est of pastures, find it di£cidt to subsist on the scanty, dned-up herbage. 
On the higher mountain slopes and summiB, however, good summer 
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pasture is available due to the efiect whidi altitude has on rainfall and 
temperature and the meltmg of the svuiter snows There is, therefore, 
every inducement for a seasonal movement of sheep and goats from the 
lowlands to the highlands. Transhtimance “has been practised in the 
Mediterranean Lands smee the carhesc ames It survives stdl as a feature 
of the economy in most countries, but the increased use of lowland 
pastures for the growing of crops and the mtroducaon of arnfiaal feedmg 
stuffs have tended to mihtatc against the continuance of this age-old 
practice. . . . Nevertheless, amongst the poorer peasantry who cannot 
afford to buy feedmg stuffs and who hve m or near to suitable mountain 
pastures, transhumance is still very mudi tn evidence.’’* 

SYSTEMS OF FARMING 

The methods by which man orgamses his agnculturc gives nse to the 
different systems of farming. This orgaoisanon is closely linked with the 
methods ofland tenure, i e the ways m whidi man owns and works the 
latul. The chief systems are as follows- 

1. Private and individual ownership 

2. Feasant farming of rented plots 

3. The share-croppmg or metayi^e system 

4. The great estate using hired labour. 

5. The co-operative farming system. 

6. The communist coUccuve fuming system. 

Most private, individually owned farms are small m size. Usually 
they are managed and worked by the farmer and his family, although he 
may employ additional labour, two, three, four, or more hands according 
to the size of the farm and the nature of the agnculture The profit he 
secures from his farm depends to a very great extent upon the work he 
puts into his farming and the effiaency with which he manages his farm. 
The farmer has a real interest m the soil and his animals and it pays him 
to take care of his bnd and his property. It is common knowledge that 
anyone who owns his osvn business is willing to devote longer hours, 
greater effort, and mote labour to it than would an crnploycd penon ; this 
appLes to any kind of enterprise. Private enterpnse farming is typically 
relatively small scale, satisfying, and rewarding. 

The peasant farmer who rents a plot may love the sod, like the French 
or Japanese peasant does, but, because he rents his land, he is less concerned 
WTth maintaining and improving its foitihty. The peasant, too, often 
works a plot (or scattered plou) whicdi is too small to give an economic 
• RobdooK. M ■ Meiuerrmtan tmJi, UTP., and ediuon, p. pj 
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trtum PfiMnt firming of thu kind « a common feature of much of 
Enrof'c ouuiJe the Iron Ctiruin and of Montnon A»u 
A J)iteni offarmmg once of miieh iigntficance but tjuickly Jjiippcanng 
ii that of dure-cTQppmg h » a ijttcm whercbv the farmer payt a pro- 
portion. often u much « half, of hi* produce to the bndowmer in lieu 
of rent and in v.hich the owner fnmohed tome ot all of the teed, ttoci. 
farm implement*, etc At a tyitem of bod tenure it «a* nioit charac- 
tenittc of Wetteen Europe biit via* aim fouml in the UiuteJ State*, 
cipecully in the cotton belt 

The great write mmg hired bbour t* a relic of feudal meiheval iimei. 
Known at bt/u«iia in Sauihcra Europe, they are *u!l very common 
in Spam and touthem Italy Elicvtliefc in Europe ihe> have been lerv 
largely broken up and. indeed, arc *lowI> diuppeanng in Mediterranean 
Europe. The countne* of Latin Ammra ttluch hutoricall) formed 
Spiniih or Portuguese colonial temtory inlierireJ nunv Ibemn cultural 
fcaturw, among them the traditional agrarun ontem. Thus m imnv 
pattt of Labn Amrtica the Und contmuw to be htUl in laige ptopetHtt 
as, for example, in Argentuu with tet rirjnoar. in Chile with in Adciendji. 
and tn brazil with itt/iemdai 

Co-operatiie farming, pioneered m Denmark, hat spread to mant 
paruofthettorlJ.e.f to EireandNewZeabnd Inco-operatitcfarming 
the producer* join together into cn-operauie orgamtaiionj and bv thu 
meant the farmen are able to okeadvanugeofthe best and most efficient 
method* of handlmg, procetting. and tnarketmg theif produce Co* 
operation alto extends to the porclusing of teed, feeding stuffs. fertiJiicr 
{aim machinery, and equipment, etc. By cutting out the middleman, the 
farmer* can both buy and tell more profitably. 

Collcctiie farnung came* co-operative farming a stage further It 
IS the kind ofiarm organisation found m cornmumst countne* such as the 
Soviet Union and China The ongiiul farms and tnull-holding* of ihe 
peasants arc compulsorily merged into a imgle large unit. The consoli- 
dated land IS then pbced under one management and worked as a unit 
Usually each farm, has » manager who u m charge, but there is also a 
committee of matugement who hdp to organue the w ork and run tlie 
(atm Each meruibet of the collecaxc farm has a given job to do and muse 
put in a certain number of days’ work each year He is usually paid a 
wage but may be paid m part in kind In (he Soviet Union the collective 
farms are known as lofkfiazft In addition to these, there are very brge 
state farms, known as fgikhfzes, diescate run directly by the state 

The tj-pc of farm organisation m agnculture is an important betor 
since it affects such things as land improvement and the ^cicncy with 
which binung w earned out. Generally speaking, where the bnd is 
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owned by the farmer, it will be better managed and kept in better 
condition widi, in consequence, a greater yidd m output whether of 
crops or animals. Large farm umts, especially those worked by hired 
labour, tend (though this is by no means always the case) to be wasteful 
of the land and sometimes meffinent. 


1 What factan and condinoos afim the tnnd ofagnculcure earned on by man ’ 
Demonstrate how these apply to any region you have studied. 

2 Explain the need for imgaQon and desoibe the pnnapal methods used, 
lUustratme your answer by reference to tpeofic regions 

3 how three of the foUnwine may aSect the efficiency and piospeniy 
of a farming commumty (a) modes of land tenure, (i) farmers’ co-operaaves, 
(e) die work of F.A O ; (J) sue and dumbucion of land holdings, (r) government 
interference in agneulture. 

4 Examine theuppoRanceofimgaoonin the amculnital development of the 
Indian tuWoimneot, and indicate some of the ptomems caused in this connection 
by political and social issues (Ummu^E/utofiMal IitsriMiw) 

S. What factors of a cLsuoc, biological, and sooa! nature inffuence the liv^ 
stock tndussy’ 

6 DuOnguish between the pracneq of nomadism and traitshumance. Give 
tegional examples of where thm pcacocet toll pettuc 



chapter IX 

TYPES OF FARMING 

METHOD 

bf general, agnculture u earned on in two mam wa}s, dise are usually 
classified as intensive and extcmise methods. These methods arc not 
necessarily tdared, diongh they may be, to the systems of farmmg 
described m the previous chapter. However, let us be dear, first of all. 
as to die meaning of the terms intensive and extensive. 

I^^TENSIVE FARMIN’G 

This method is. perhaps, best defined as fanning m which much capital 
u expended oc much labour applied to a given atca. of land in order to 
increase its prodocaveness. The idea u to get the maTimum posable yield 
&oin the land. Thu may be achieved in various by the careful 
tillage of the soil, by the appLcabon of manure and fertiliser, by the 
careful lOtaDon of crops, by cuttmg out fallow, by using every sc^uare 
meb of soil, by using high quality seed and stock, by applymg saenofic 
methods to farming, and by the use of mechanical ai^ In mtenave 
faimmgseveralorallofthesemethodsarceffiployed latcnsive fitfnung 
ts characterised by high yields per imit of land. Wntrm European coun> 
cnes. sudi as Qe^uni. Holland, and Denmark, grow nearly twice as 
much wheat pet acre as do Canada and the United States, thu greater 
yield, however, is aAieved only by die g r ea ter expenditure of human 
energy, while the cost per bushel ofproducuig the wheat is much higher 
dian in Notdi Amenca where it « grown purely by methaiucal methods 
Anodier feature of intenstie farming as that it is practised in countries 
such as Holland, Denmarlc, and Japan, where land ts relatively scarce 
Shortage ofland implies the greatest possible use of w hat land there is, this, 
m turn, leads, where climatic conditions tender it feasible, to mtet* 
cropping (the growrog of one crop between the rows of another) and 
multiple cropping (die growing of several crops la succession upon the 
same piece ofland throughout the year) Hnally. micnsive agnculture ts 
charactetisnc of densely peopled lands since there is an abundance of 
labour available for the care and c0brt demanded of this type of firming 

ECTENSWE FAJtinNG 

In contrast to mtensive fiimmg where the aim is to get the toaviTniim 
tetuxtt pet unit of land area, e g e miv e fanaaig aims at ptoduang the 

IlS 
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miximum amouat of a. commodity pec onit of maA-pow cc It is a method 
of fanning in which the amount of capital and labour apphcd to a given 
area is relatively small. It is a mcduKl by which a relatively small crop 
IS secured from a large area, though this crop is achieved ivith the mim- 
muin of attention and expense. One pomt needs some elucidation; we 
have just said that extensive farming is ciiaractensed by a low capital 
outlay and yet this type of farming makes use of much mechanisation, 
e^. huge combine harvesters which, maniiatly, are extremely costly; 
how can these two statements he reconciled^ The point is that the land 
area farmed is large so that die capital expenditure, though perhaps 
great, is relanvely small per unit of land. Tlic great wheat farms of the 
Canadian praines, which are highly mechaiuscd bat very economic of 
man-pow er, producing gram at a lowyicld per acre, provide good examples 
of the extaisive system. Extenswe farming “may lead to somewhat 
catclas methods of farming . but by the use of power equipment, 
crops can be produced so ^eaply that the cost of a food product may 
aaually be less m a land of high wages where machinery is used than m 
a land of low wages where hand nie^ods prevail Thus nce is grown m 
California, Texas, Louisiana, and Arkansas at less cost per bushel chan 
in China or Japan, yet wages in Amenca are many times those paid in 
the OnenL Eneosive agncultute cannot be earned out m all locations 
It u best adapted to open plains or gently rolling topography, lacking m 
dense populanons,’’* 

Having clarified the meanings of intensive and extensive as applied to 
farming, we can now look at the differcm types of farming which arc 
earned on m different parts of the world. 


TYPES OF FARMLWG 

The way in which agnculture is earned on varies widely from area to 
area There are differences in the size of farms, theu organisation, the way 
thc)' arc worked, the degree of mechanisauon used, and the types of 
crops grown. As a result of these diifctcnces. it 1$ possible to distmguish 
a number of'rypeJ of farming.” ihechief of whirii may be summarised 
under the headings given below. 

TROPICAl, SUBSISTENCE ACRICULTURE 

Within the tropics cultivation ts duracteriitically of the subsistence 
type, in other words, the rutive culavator 1$ concerned almost purely 
with the growing of crops (eg. yams, manioc, millet, bananas, sweet 
•FitiMAH.O W., >nd R.vvr, H 
1919. p 301 
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potatoes) to provide $ufliaer>t food for htnuelf and his famdy. Usually 
there is little surplus, for he culnvatcs no more land than is necessary to 
provide the csscntuls for existence Ilis wants are relatively few and 
simple anduhat he docs not grow he can usually obtain from thenarural 
surroundings Such a ss ay of lift is known as a suhsistenct economy 
In the hot, wet forested lands, where the soils arc poor and infertile 
and lacking in plant foods, the earth becomes easily exhausted In such 
areas the praaice of shifting cultivanon is earned on. The trees are cut 
or nng-barked and then fired to make a cleanng The wood ash provides 
a dressing of fertihser. Seeds or cuttings arc then dibbed m wth simple 
instruments such as a diggmg-inck or a primitive hoe Since the soil 
quickly loses its fertility, after one or two seasons the culnvaior is com- 
pelled to move on and clear a fresh patch in the forest. Hence the native 
fanner may be described as a nomadic culnvator 

In some parts of the tropics, especuU) sshcre land is scarcer, penodic 
movement to new patch« of land ts impossible, under such nrciim- 
sunces sedentary agnculcure, i r settled ullage, is usual In this case cash 
crops are somenmes grown m addition to the tuple food crops Sub- 
HStence agncultute, both shifung and sedentary, is found rn the upland 
areas of Centra] and South America, throughout much of tropical Africa, 
in India, and in parts of South-east Asu 

TROPICAL PLANTATION ACRlCULTiniE 

Although some planunons were introduced into tropical regions by 
Europeans three or four centunes ago, this speaahsed type of farming is 
mainly a development of telativtly recent times Plantation agriculture, 
which occurs in selected areas, was made possible by the capital resources 
and organisanonal capaoty of Europeans on the one hand and the labour 
supplied by move peoples on the other. It is importanc to note that ic is 
a system suited to theproduetioii of crops which do not give an immediate 
yidd, coffee and rubber trees, for example, do not begin to give returns 
until a penod of several years has elapsed. Clearly a nanve fumer could 
not possibly afford to wait so Icmg before he got a return from his land 
Moreover, le is a system suited to the production of crops demanding 
processing and careful handling, rg rubber, sugarcane, tea Farming 
mediods are far more efficient and scientific than foose practised by native 
farmers, although some ofihe latter now run “small-scale pkntaaons” on 
their own land, e g the ca c ao growers of Ghana, the rubber growers of 

Tropical plantation agnculmrc i* characterised by certain features 
(a) diey are usually large-scale holdings, which draw most of their labour 
supply from the local inhahicanK,aiin Cuha.,Qc which, tely upon.imnu- 
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grant labour, as m Malap; (6) they concentrate upon the production of 
a single crop, a practice known as monoculture, although such r elian ce 
means that plantation agnculrorc is very much at the mercy of market 
demand and pnee fluctuations, (c) they commonly require heavy mvest- 
ment in the form of processing plant, light railways, shipment facihties, 
etc., and for this reason are frequently located in coastal locahties for 
case and economy of export, 

ORIENTAL INTENSIVE AGRICULTURE 

This IS a subsistence peasant farmmg of a more advanced type which is 
practised in the monsoon lands of Eastern and South-east Asia where 
rice IS, typically, the dominant crop It diflcrs from the eictensive sub- 
sistence ty pe of agriculture in the skill with which the land is worked, m 
the mtensity of the culavatioo. and m the higher crop yields secured. 

The chief features of Oriental fanning axe. the small, oftea dunmutsvc, 
size of the farms and the scattered nature ofthe plots, the practice of hand 
tillage by spade and hoe and the use of the water-bufr^o for ploughing, 
the culnvacson of nee as a staple and of a second (dry season) crop, such 
as barley, millet, beans or vegetables; the mamienance of soil fertUicy by 
the careful and constant appLcanon of animal manures, human excreta, 
vegetable compost, etc.; the use of a system of crop rotation to help 
keep the soil from exhaustion; the practice of double-cropping and inter- 
cropping, that IS the giow-ug of one crop bets’! een another, the wide- 
iptead terracing of hiB slopes, and the frequent and widespread use of 
irrigation (which is often needed in nee culnvanon). 

Onentil agncultiue is very inteoswe m its nature and high yields are 
secured from small areas of land but at the cost of much human toil 
Because land is scarce and the pressure of popuIaUon is great, the soil is 
made to give its ma’dmum yield; moreover, because of these circum- 
stances, there IS no room in the (arming system for animals — land simply 
cannot be spared for pasture— other than pigs and poultry which are 
useful scavenging animals and can forage for themselves, turning waste 
matenal into good food. 

OASIS AND MEDITERRANEAN AGRICULTURE 

Though sometimes treated as two repaiate typ« of farming, they may 
be conveniently dealt svith together for present purposes As farming 
types they have much in common: m both cases the major problem is 
shortage of water and irngauon is much resorted to; also, they grow the 
same kinds of crops, mainly ccteab, vegcublcs, and tree crops— especially 
fruits 

Oasis cultivation is confined to locahnes in desert areas where supplies 
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l>oueocs) to provide sulTicimt food for hinuelf and hit family. Utually 
ihc« K UtUe surplus, for he culnvatcs no snore land than »$ necessary M 
provide the essentials for existence Ilu svanu arc rebavely few and 
simple and what he does not (>ro\v he can usually obtain from the natural 
surroundings Such a n*ay ofiife ts Lnosvn as a subsistence economy. 

In the hot. sset forested Lands, vshcre the soils are poor and infertile 
and lacking in plant foods, the earth becomes easily exhausted. In such 
areas the practice of shifting cultivation u earned on. The trees are cut 
or nng'barkcd and then hred to make a clearing The nood ash provides 
a dressing of fertiLscr Seeds or cuttings are then dibbed in snth simple 
instniments such as a digfting-sssct or a pntmtvsc hoc Susce the sod 
quickly loses its fertility, after one or rno seasons the cultivator u com- 
pelled to mos e on and clear a fresh patch in the forest Hence the naove 
fanner may be described as a nomadic cultivator 
In some parts of the tropics, especially w here land is scarcer, penodic 
movement to new patches of land ts impouible, under such circum- 
stanees sedentary agnculrure. i e settled tillage, u usual. In this case cash 
aops aie sometimes grown in addition to the staple food crops Sul^ 
sutence agncultute. both shifting and sedentary, is found m the upland 
areas oCCentnl and South America, thtoughout much of tropical Afnca, 
in India, and tn pans of South-east Asia. 

TROPICAI, PIANTATIOS ACRlCUVnTRX 
Although some pUnunons were uitrcdueed into tropical regions by 
Europeans three or four centuries ago. dus specialised rype of farming is 
mainly a development of reLmely recent Qmrs. FlanUDon agnculrure, 
which occurs m selected areas, was made possible by the capital resources 
and organisational capaacy of Europeans on the one hand and the labour 
supplied by native peoples on the other. It is important to note that it is 
a system suited to the production of crops which do not give an immediate 
yield, coffee and rubber trees, for example, do not begin to give returns 
unol a period of several years has dapsed. Clearly a nanve farmer could 
not possibly afford to wait so long bdbre be got a return from his land. 
Moreover, u is a system, suited to the ptoduenoa of crops demandmg 
processing and careful handling, eg rubber, sugar-cane, tea. Fzrmmg 
methods are far more effioeat and scientific dun those practised by nanve 
farmers, although some of the laner now run “small-scale plantations” on 
ihar own land, eg the cacao growers of Ghana, the rubber growers of 

Tropica! plantation agnculcure is duractensed by certain features' 
(a) they are Qsually large-scale holdings, which draw most oCtheit labour 
supply from the local uihabittiici, « m Cuba, ot whicb. «ly upon tmmi- 



grant bboiir, as m Malaya; (6) they omcentcate upon the production of 
a single crop, a practice known as monoculture, although such rehance 
means that plantation agnculturc is very much at the mercy of market 
demand and pnee fluctuations, (f) they commonly require heavy invest- 
ment m the form of proccssmg plant, light railways, shipment facihties, 
etc , and for this reason are frequendy located in coastal locahties for 
case and economy of export 

ORIENTAL INTENSIVE AGRICULTURE 

This IS a subsistence peasant fuming of a more advanced type which is 
piattwtA m the. kvomoow Imds of tastem. and Stnuhreast Asia -whcie 
nee is, typically, the dominant crop It differs from the extensive sub- 
sistence type of agriculture in the skill with which the land is worked, in 
the intensity of the cultivation, and m the higher crop yields secured. 

Tlie chicffcatures of Oriental farming are: the small, often diminutive, 
size of the farms and the scattered nature of the plots; the practice of band 
tillage by spade and hoe and the use of the water-buffalo Eat ploughing; 
the cultivation of nee as a staple and of a second (dry season) crop, such 
as barley, millet, beans or vegetables; the maintenance of soil fertihty by 
the careful and constant application of aiumal manures, human execeu 
vegetable compost, etc.: the use of a system of crop rotation to help 
keep the sod from exhaustion; the practice ofdouble-croppbg and inter- 
cropping. that is the growing of one crop bemecn another, the wide- 
spread tetraemg of hdl slopes, and the frequent and widespread use of 
irrigation (which is often needed in nee cultivation). 

Onental agriculture is very intensive m its nature and high yields are 
secured from small areas of land but at the cost of much human tod. 
Because land is scarce and the pressure of population is great, the soil is 
made to give its maximum yield, moreover, because of these circum- 
stances, there is no room m the &muiig system for animals— land simply 
cannot be spared for pasture— other than pigs and poultry which ore 
useful scavenging animals and can forage for themselves, turning ssaste 
KiaKnil into good food. 

OASIS AND MEDITERRANEAN AGRICULTURE 

Though sometimes treated as two separate types of faemmg. they may 
be conveniently dealt iWth togedier for present purposes. As farming 
types they have much m common: m both cases tlie major problem is 
shoruge oftvatcr and imganon is much resorted to; also, the)’ grow the 
same kmds of crops, mainly cereals, v^ctablcs, and tree crops— especially 
fruits. 

Oasis cultivation is confined to localities in desert areas tsherc supplies 
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nC. 34 — POXNSIVB ACUCUITCDE. 

Almost half the people of Japan are {anners Thu U a high proportion con- 
sidering a me r e sesetuh of the area can be Carmel bemute of the cuggednett 
and neep slopes of the motmoins. Lottland plam areas arc vezy Lnuted the 
largest u the Ktt-anto Flam aromaJ Tokyo Due to the small area of culavable 
land, larnung must be mtenssve Japanese Cmna average only 2} acres They 
are worked by laborious band methods and carefully fotilned to produce the 
maximum crop yields possible The [diotogcaph lUustrata mterezoppmg — the 
gtO'Ktngof onectop between the tows of anotfaei daffetent ctop Vinyl sheets 
are used to protect the ) oung seetSmgs dunng the early spring planting season. 

crops has e been developed and widi in^roved means of transport 
commercial croppmg, especially of such dungs as high-pnced vegeubles 
and fruits, IS likely to grots. 

Mediterranean agnculnire, as the name implies, is earned on in areas 
having a Mediterranean type ofehmate — one of hot, dry, sunny summets 
and warm, moist winters It will be noted diat in summer, when crops 
mostly grow and are most in need of svater. r ainfall u lacking, broir the 
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need for imgaoon. Cereals, however, generally ummgated, arc winter 
craps. Soils, especially m the lands lotiouading the Meditemtiean Sea, 
arc fhin and stony, bemg largely denved &om limestone but small deltaic 
and alluvial plains ate fertile and these, aemtdmgly, are very intensively 
cultivated. Tcrracmg is also a feamre of Mediterranean culavation 
Subsistence fu ming is mainly concexncd with cereals but co mme rcial 
{arming emphasises fruit, e.g atnis fimis, vmes, peaches, figs, and market- 
garden produce Because of the shotage of pasture cattlc-reanng is 
difficult and animal husbandry is tnaicly concerned with sheep and goats 
Pastorahsm is assisted by the practice of iranshununcc made possible by 
the presence of mountains 

EXTENSIVE GRAIN FARMING 

This type offamungwhiA is typical of the "new lands’'of the world, 
especially of the mtenor plains of those lands — Caiuda, tbeUmted States. 
A^entina. and Austzalu, to which we may add the Soviet Umon— 
which form the great gtananes. The development of large-ecale commer- 
cial gram farming was essenoally an outcome of the Industnal Revolunon 
for cot only did that Revolunon give nse to the growing demand for 
foodsniffis, especially cereals, but die very use of these grassy' plains was 
dependene upon the invention of sted ploughs, capable of tuising the 
tough praine sod, and of harvesting machinery. 

The areas now devoted to commercial gram Arming w ere previously 
used by nomadic herders or hvestock ranchers for as natural grasslands 
diey were the natural homdands of herbivorous animals, horses, 
sheep, bison, guanaco Because of their interior locanon they usually 
have cold winters, warm but short sununm, and light rainfall The 
shortness of the growing season u a limituig factor and has been respon- 
sible for the development by man of ^\nd:-matiinng varieties of gram. 
The bght and often chancy rainfall, especially on the drier margins of 
these areas, has led in some cases to soil erosion. 

Commercial grain farming is cluraacrised by monoculture, the oJti- 
vanon in the main of one crop, usually wheat; by the brge size of the 
fields and farm units, by the large-scale use of machinery; by the small 
amount of labour used; and by the low yields per acre, fn contrast to 
those regions w here intensive ullage is practised and there is a high yield 
pcraac due to a high labour ratio per acm and a high degree of fertilisa- 
tion, extensive gram farming useslicde, if any, fertiliser and has a low man- 
land rano; the real difference between these two very different and 
directly opposite types of farmmg uhese expressed by taymg that die one 
has a high oupuc per acre (lotensivc farmmg) while the other has a high 
output jiet tflpiie (extensive fantm^. 
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and noidt-eastem United States, and New Zealand Some countries, 
notably England, Eire, Holland, Dcmnark. and New Zealand, have be- 
come highly speaalised producers 

Natural pasture normally plays am inqiortaiit pan in dairy farming but 
in some cases, in Denmark, shortage of land has led to a great reliance 
upon feedstuff’s such as gram and toot crops Generally speaking, m all 
dairymg countnes grass is supplemented by legummous forage, root 
crops, and gram 

Commercial dairymg is dependent, directly or indirectly, upon urban 
markets where the populanon has a high livmg standard Dairying is 
concerned with the production of fresh milk and cream or their dcriva- 
nves, butter and cheese Fresh milk, obviously, must be produced near 
to the consuming areas for miDc is a highly perishable commodity. Milk 
cannot normally be earned much fanher than a distance of some 200 miles 
Butter and cbetsc, espeaahy m icfngetation. can be earned over long 
distances Dairy regions tend to speoalise, for example, Denmark and 
New Zealand concentrate upon butter produenon, Holland aind Switzer- 
land on cheese. A notable feature of most dairying countnes u the asso- 
ciated pig-rcanng industry, for the skimmed milk is a valuable pig food 

SPECIALISED HORTICULTURE 

Horticulture is a type of intensive highly speciabsed commercial 
farming frequendy, though not always, earned out on a small scale. The 
term hottic^tote onginally meant the culovation of a garden but in its 
modem and broadest sense it includes* («} market gardening, (i) glass- 
house cultivation; (f) flower culture, (if) plant nursencs; and (r) com- 
mercial orchards As generally understood, horticulture means the 
cultivation of v^etable, salad, fruit and flower crops, usually on small 
plots and with a much higher degree of intensiveness than m field cultiva- 
tion, which are speaally produced for human consumption and for 
urban markets. 

The development of horticulture is very largely a response to two 
factors or condiuons* (a) the growth of large urban centres demanding 
fresh vegetables, fruit, and flowers, and (i) high standards of hving which 
mAe it possible for people to afford high-pnced vegetables, fruit, and 
flowers. For these reasons horocoJturc is mainly to be found in Western 
Europe, North America, and in other areas of white settlement. It is 
earned on eidicr m the vicinity of large towns, t g around London and 
Paru, or in areas remote from maikra where “early” crops (primnirr) 
can be produced, rg. in Corawall. in »uthem France, and m Flonda 
The latter areas arc usually served with good communicauons and make 
use of special trams, refngetation equipment, and even air transport. 
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fiG. 35 (ficin^page ) — BBimH agwcuixure 
Farming u one ofBntam’s major imlustnes and loine 500,000 people tn England, 
82,000 jn-Scotland, and 36,000 ui Wales work on the land. TogethCT they produce 
ovet half of Bnum’s food supplies Farm ptoducu, however, fii mish only a 
min ute fraction of Bntuh exports. Farming is mainly of the mixed type. Out 
of the 78 milhon acres, 6\ are used quarter is under crops and a quarter 
under grass Most of the arable- and grass-la^ is in Lowland Britain. Rough 
pasture, covermg another quarter, occurs mostly m Scotland (13 milhon acres). 
The remaining quartet comprises waste and built-up land 

Cereals, mauJy wheat and barley, are laigdy confined to the wanner, dner, 
sunnier eastern side of Bri tain , especially East Anglia, the east Midlands, south 
Lincolnshire, Holdemess, and die eastern coastal lowlands of Scotland. Oats, of 
lesser importance, are more widely spread. Yields of cereals per acre are high 
Annual production of barley, wheat, and oais is about 5, 3, and 2 milhon tons 
respecQvely. Root crops arc widely grown but mostly for animal fodder. SMar- 
beet (6 milhon tons) is closely confined to south Lincolnshire, Norfolk, Sufiolk, 
and &sex in England and to Rfrshire tn Scotland Potatoes are important tn the 
low-lymg peaty sods of south Yorkshire, south Lancashire and the Fens, and sn 
Lmcolnshire. Norfolk, and Essex Seed potatoes are a speoahcy of Scotland, 
notably in Ayrshire. Midlochlan, and Fifesiute. 

Crops are usually grown on a rotation basis. In England, a typical six-year 
rotation u sugar-beet or potatoes, cereab followed by a second cereal, cbver or 
lucerne, and grass. The growing of grass for a short penod, within a cycle of 
rotation, to provide temporary pastures, is known as a ley. 

Markec-gardemne, covering a mere aV% of die atable area, is very important, 
giving mote valuable returns than any other branch of agnculture. Over 400,000 
acres ace under vegetables, 300.000 acres under fruit, and over 4000 acres under 
glass Light, warm, sandy sods are especially suitable but proxunicy to markets is 
the prune consideration, for the produce must be fresh. Thus matkct-gardemng 
often occupies costly Und on die fringes of urban areas Early produce (fruit, 
flowers, salad crops, early poutoes) is a speciality m Pembrokeshire, ComwalJ, the 
Sally Isles and the Channel Islands, wbm tbe winters are mdd and lace frosts un- 
likely. Fruit IS mostly grown tn the watm, sunny, sheltered and drier areas, notably 
in Norfolk, the Fcniands, and the Isle of Qy (soft fruits), Kent (hops, chemes, sofr 
fruits). Hetefordshire and Worccstershue (oops, stone fniiB, hard fruits), and 
Strathmore and the Carse of Cowne m Scotland (sofr fruits) Damsons ate a 
speciality of Cheshire. Apples are important in Somenet and Devon for cider- 
making 

Bntam has 16 tniUion cattle' about 10 nuUion are reared for beef, mosdy m the 
drier, eastern areas, and about 6 miUion for milk, mostly in the milder, damper 
western distncts where the rainfiU is join, or over. Some dairy herds occur in 
dner districts and are fisd tn part on imported fodder: such areas are near large 
towns winch make heavy demands upon fresh milk. Pigs and poultry are closely 
assoaated with dairy farming. The Fylde and Craven dutnets are important for 
poultry, while East Angha is noted (or turkeys 
Some 33 million sheep, compcismgovecthutydiSerait breeds, peoduemg wool 
and tneac. are reared, mainly on the high moorlands and hill pastures of the 
Southern Uplands. Lake District, Fennincs. 'Welsh Hills, and on the dry chalk and 
limestone pasture lands of the CotswoUs, Northampton Uplands. Lincoliuhire 
Wolds, ana North and South Downs 
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For example, m pre-war days “diu1»rb spenals" used to run &om the 
West Riding rhubarb triangle to Lo&doa, high-speed refrigerated trains 
nm feom Flonda to the mdustnal nordi-cast of the United States. whJe 
fresh cut flowers, which can stand Ac high transport costs, arc flown firom 
Ae Riviera to Ae Pans and London markets. 



ICm/Uiy vs rufifwutuM Smc€ 
Bc. 36 — ntmisivE BosncuiTUM 
An irr^atnl farm m Ae Imperial Valley. Calilbnua. FruiQ and vegetables are 
Ae mam crops of Aese oedniy wcUIaid-out&elds. Higb-value market garden 
piodoce, or truck cropping 10 use Ae American tenn, is manky grown near 
CO consuming centres, if diuant &om Ae latter. Acre must be good and speedy 
transport services for Ae piodnce needs to be marketed flesh. 


Typically, Ae land is very intensively culovated, femlisers are heavily 
used and much highly skill^ bbour is employed Specialised packing is 
often necessary and muA use ts made of boxes, containers, etc In view 
©fall Ais, production costs are high; on Ac other hand, Ae commoAocs 
usually fetch high prices cm Ae maifccL 

NOMADIC HERDING 

The herding of livestock is an old and simple way of life. In ns present 
form of hvestock ranching it estiO an important type of farming, but Ae 
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traditional activity of wandering widi flocks and herds is slowly but 
surdy disappearing. Nomadic herding ts largely confined to those areas 
of the earth’s surface that are too dry or too cold for crop growing. Funda- 
mentally, this imgratory way of life is related to two natural conditions 
the presence of pasture and the occurrence of water supphes, of which the 
btter is more important because it ts scarcer. 

The hvestock reared under this system mclude cattle, sheep, goats, 
camels, and reindeer. Along widi them, a few work animals are usually 
kept, eg. horses, asses, to assist in herding, mustering, and the carrying of 
camp equipment. Nomadic herdmg, whidi is so closely bound up with 
the natural environment, is subject to recurring disasters, such as thefailure 
of pasture due to variations m die rainfall, the drying up of water holes 
due to bek of rainfall, locust pbgucs which eat up every green thing, the 
burning of moss and hchen pastures which are very slow to recover, and 
animal diseases 

The nomadic way of lift is stJI followed by the cattle herders of the 
Sudan and East A&ica, by the camel, sheep, and goat herders of the and 
zone, by the catde, sheep and horse herden of Mongolia, and by the 
Lapp and Eskimo herders of reindeer. The Kirghiz and other nomad 
peoples of Central Asb have now become settled livestock rearers foUow- 
mg upon the establuhment by the Soviet government of either collective 
or state stock farms. 

COMMERCIAL LIVESTOCK RANCHING 

In contrast to nomadic herding which u migratory, which provides a 
largely sclf-suffiaenc emstence, and which yields few products for com- 
meraal exchange, commercial livestock ranching is geared to production 
for sale, cither of meat, hides, hair, or wool Cattlc-rcanng for beef and 
sheep-raising for wool are (he dominant activities. They are characterisCic 
of the world’s natural grasslands, especially the drier portions (since the 
moistcr parts have usually been taken over by tlie cereal farmer). In- 
creasingly, commercial ranching has encroached upon the territories 
which were formerly the preserve of the uomadic herder. 

The basic differences berw een nomadic herding and hvestock ranching 
are: (a) m the purpose for which the animals are reared (noted above); 
(fc) the mtensiveness of production; and (r) the care taken in breeding To 
the nomad herders, the possession of mere numbers is often the most 
important thing; to the commercial livestock rearer, quahey rather than 
quannty is usually the primary aim. 

A feature of hvestock farming, whether of the nomadic or ranching 
type, is that the ratio of animals to area b very low, eg. in parts of Australia 
the shee^ dexuir^ wotks. out at one sbeej ^cc Gve antes and. ^am. oC the 
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Rupunum grasslands of Bncah Gniana average only one beast to every 
seventy acres Densities are not always as low as these of course but, in 
general, the carrying capaaty js low dne in pan to die scanty pasture and 
in part to the poof grass which is not very nutnnous. 


I “Plancadon agticulnue u a mattn 
cither ofv.ocllecQaoctucaiid pohneal' 
Explain die ■ ’ " 


directly of ph^ncal condiQom, but 
' and “mtennve" mediods 

of farming Quote regional examples of each, 

3 In s^hacwa)-! does agTicu]cuTe,in the viemicy of large toaiis and mdustnal 
areas m Britain, tend to diHer Eom the general re^onal pattetn’ 

4. What B understood by a "plantation economy lUustrate your answer with 
a geographical account of a platoon crop in acber South America or Asia. 

5 WnceexrlanatorynotcsoniArreoftliefbllowing homcnlcure, dry-farnung, 
ihifong agnoutore, mixed farming, monecultnre 
<S Expels die need for imgaoon and describe die pnnapal methods used, 
lUussaong your aimer by reference to specific regieai 

7 What axe the chief difietencea bctv.eei sonad^ htrdsig and cnmmmul 
granog’ 

8 Explamtihy the majoncy of fanners in the Ion land areas of north-westen 
Europe speoalue in dairy firming 
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PLANT FOODSTUFFS: CEREAL CROPS 


The term “cereal,” which comes ftom Ceres, the Roman goddess of 
harvest, is used for the various gram crops produced by man: the wheat, 
bailey, oats, and rye ofthc cooler chmates, and the nee, maize, and millets 
of the warmer climates Cereals arc really species of cultivated grass 
Since the Neohthic or New Stone Age revolution and the mtroducaon 
of the aw o€ oilti.va.tuat!., vatoe yxa yeats agja, ceteali have {ocmed. the 
basic food of the overwhelmmg majonty of mankmd Of all man’s 
cultivated crops, cereals arc the most important with wheat and ncc 
contendmg for first place and maize followmg not far behind. Wheat, 
rice, and rye are used chiefly, mdecd almost entirely, for dncct human 
consumption, whereas maize, barley, and oats are mainly used indneedy, 
being fed to animals, though a little of each is eaten by man. Cereals 
ate also used for the making of starch, m the brewing of beer, in the dis- 
tillmg of spirit], etc 


WHEAT 

Wheat is the prinapal bread cereal of temperate clunates and the chief 
foodstuff of the white peoples Wheat, however, is a fairly adaptable 
plant and can be grown in a wide variety of climates— for example, it is 
cultivated in the equable climate of England, m the extreme climate of 
the Russian steppes, in Medicenanean lands such as Italy, and in the hot 
climate of Pakistan — hence the culovation of wheat is widely spread 
throughout the world and almost every month in the year sees a harvest 
in some part of the earth. 

This widespread culovation means that numerous varieties of wheat 
have been produced by man. Wheats are grouped m different ways' 
first into (a) winter wheat, i e. where the winters arc not too ngorous 
and the seed can be sosvn in autumn; and (6) spring wheat, i e. sshcre, 
because of the severity of the svinter, the seed is not town until spnng; 
and, secondly, into (a) soft wheat, which is groViH in areas having a fair 
degree of humidity, but which does not nuke good bread flour; and 
(i) hard wheat, which is grown under dry conditions, has a high protem 
content and makes good bread Sour, 

We should also note that w heat is cultivated under two difTcrent systems 
of farming; by intensive methods and by extensive methods Most of the 
sjt 
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\\^cat that enters into world tnde u gfos\D extensively on tiie tempente 

grasslands of the world. 



CONDmONS FOR GROWTH 

The condiDOQS most suited to the culnvaoon of svheat are (j) a 
moderate rau^dl of about i$'30 ui., (() a cool and moist germmatios 
period, (r) a temperature of at least tfo*F (i6”C) and sunshine for 
npemog, (d) apptoxsmately too da)^ {tost-&ee growing penod, (e) £»■ 
tile sod, preferably a heavy loam; (/) level or undulating land to facilitate 
mechanised operanons 
AR£AS OF PRODUCTION 

The chief areas of prodacoon ate 

Eurcpe Almost every European country grows some s^heat, although 
m Noisv ay, Sweden, and Fmland cultsvatton is marginal and wheat can 
be grown only in the more favoured soudiedy areas Ireland is rather too 
damp fot successful wheat cultivation. In. England, France, Belgium, 
and Western Germany cOTinderablc quantities of wheat ate grown by 
intensive methods but producDon does not cover local requirements The 
Medicettauean countnei of Pottugil, Spam, Italy, and Greece also grow 
appreciable quantities. The Danubian countries arc important producers, 
but cultivation is more usually of the extensive kmd. 

The S S R. TheSovievUnionKasnajotviOtld producer Thench 
seals (black earths) of the steppelands of the Ukraine and of the grasslands 
farther eaicwards grow vast quannues under the extensive method of 
eulnvatson. Mechanisatioo is practised on a large scale as m the prame 
lands of North America. The Soviet Union vies with the Umted States 
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nC. 38. — WHEAT PRODOCnOM ON THE CANADIAN PRAIRIES 
The prune region of Cina 4 t fonra one cf the tvotld’s greatest wheaC'crowuig 
RKU Over mueh of the true prune country wheat occupies at least h;& of the 
land crowed. The region oSen sceeral advantages for wheat: (1) a gently undulaN 
iRg teller ensuring good drainage and assisting mechanised fantung, /^u) a deep 
and naturally ndi grassland soil containing mu^ humus, (ui) cheaj) and abundant 
land which has facOiuted large-scale fantung and allows the practice of Mowing: 
(>v) a rather short growing period but with summer temperatum of around 
60* F (16* C) and drv. sunny weather for barvesciog, (v) a moderate rauiM of 
T5-20 m some of wAich fails in the early gronnng period, (vi) a good cram- 
portanon network in the pcaines and b et w ee n the ptaincs and the ports. In spite 
of these great advantages for large-scale, tnechamscd production, the Canadian 
praines are subjea to various natural catastrophes, such as late or early frosts, 
droughts, dust storms, rivei-Soods and grasshopper plagues, which may damage 
or even destroy the grain tiop on occasions. 

About 9}% of Camda’s wheat comes from tbe ptaina Of the total production 
of over to tmllion tons about rwo-chirds are exported. Canada has a large and 
reliable market u the United Kingdom, which usually takes about one-third of 
the exports. The remainder nocmuy goes to other Western European countries. 
South Africa, and Japan Most of the praine wheat moves eastwards through 
Winnipeg and thence to the lakeside terminals of Fort William and Fort Arthur 
from where it goes by boat or ml 10 Montreal. BuHalo, and New York. A second 
movement 1$ westwards to Vancouver, whadi u the chief Pacific outlet, or Pnnee 
Kupert, a subsidiary outlet A third, but much smaller movement, is to Churchill 
on Huion’s Bay but tha route u usually open only from late July to early Oaober. 

Although wheat is the chief crop of tne Canadian prunes, two points are worth 
cmphaaismg first, other cereals ate cultivated besides wheat, especially oats, which 
u mostly grown as an animal feedstuffi and barley, mainly used for malcuig; 
secondly, during Ae past few decades there has been a definite trend towards 
agncultur J diversificacoii and non-cereal crops, such as vegetables, sugar-beet, 
linseed, soyabeans and sunflow ers, are now being grown m some areas Increasing 
use IS b^g made of irrigation. 
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as the world’s prenuer producer of wheat but she exports very little. 
Fifty ) ears ago Russia was a major exporter 
t\onh Amtnca. The central ptams form the w otld’s greatest producing 
area accounting for about a quarter of seorld total output. In the Canadian 
Prainc Provinces and m the northern states of the United States the wheat 
ts spring wheat because of the hard, kilhng ftosts. The winter wheat belt 
stretches ftom. northern Texas, Oklahoma, and Kansas, the three most 
important producing states, eastwards to Pcimsjlvania. A third wheat 
growTQg area of lesser importance n the Columbia Plateau west of the 
Rockies. 

South Ammai. In the temperate region of South Amenca three areas 
arc devoted to wheat produenon the Argentinian-Urugua)‘an pampas 
legion whete extensive cultsvanon is earned out on a large scale; in 
southern Brazd, especially in the state of Rio Grande do S ul , and m central 
“hlednerranean" Chile. Argentma, the most important producer, grows 
bard wbcao because the ebmaie eosuies rapid matunt)' 

Australia AustraUa u an unponant wheat growmg and exporting 
country. The temperate grasslan*^ of the Mumy-Darlmg basis, especsally 
those pairs receiving between ij and aom. of rainfall, and the ueas 
around Adelaide and Penh having a’’MediteiTanean” type of climate are 
(he chief wheat lands Hard wheats are grown under the extensis e sj’stem 
Moruetn Ana In the nonhem pan of 'A^est Pakistan and India wheat 
IS grown as a winter crop for although this is the cool season temperaturea 
are high enough for wheac In the Punjab wheat is grown mainl> with the 
aid of irrigation. In China die pnnapal wheat growing area u die 
Hwang~ho lowlands 

BARLEY 

Barley was one of the dnt grains to be culnsated and was onginally 
the chief breadstufi' Although it connnues to be used in several coun* 
mes as a human foodstuft', nowadays it u more commonly used as an 
animal feedstuS* and for the making of akohohe dnnks, tf whisky and 
beer, the former bemg prepared by disnUaPon, the latter by the fennenta- 
tion of mailed bailey. 

Generally speakmg, barley will grow wbcrei er wheat wil! grow , but 
It ako bas a w^det range than wheat, indeed, barley has the greatest 
gtogiaphical range of all the cereals Since a will open at low tempera- 
tures, barley will grow in higher latitudes than any other cereal and 
occasionally ss to be found beymd die Arctic Cude On the other hand, 
it is more tolerant of dry CondinoiB than wheat and will flourish m hot, 
and regions, and, also, on lighter more porous soils. Barley, how e\ er, is 
more sensitive to moisture than oats so that m damper areas oats often 
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replace barley. Barley also gives a higher yield per acre than wheat or 
the other temperate cereals 

World production of barley is only about 40 % of that of wheat In 
1962 total world producaon amounted to too milhon tons Almost all of 
this was grown in the northern hemisphere, scarcely any barley is grown 
south of the equator. The chief producers are the Soviet Umon, the 
Umted States, France, Canada, the Unired Kmgdom, Turkey, West 



Germany, and Denmark Very httle barley enten into intemanonal 
trade, usually only about one-tweotieth of total world production. 

OATS 

In Ku famous dictionary Samuel Johnson defined oats as a gram fed to 
horses in England and to men m Scodand. When this definiuon was 
quoted to a Scotsman he cannily rctahated with: “Yes, and that is why 
you base such good horses in England and we have such fme men in 
Scotland!” Oats are grown both as a foodstuff and a feedstuff and are 
equally good for humans and animals. Unfortunately, oats cannot be 
made into bread though some are madeintooatmeal which bused in the 
making of oatcakes, biscuits, and pomdge. Oats are suU important as a 
foodstuff m Scotland, Scandinavia, and Newfoundland, countnes in which 
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othff cereals do not thnvc \ery well Due Ac great bulk of the oatj 
groutt, some 50 million tons in 1962, mainly in the United States, 
Canada, and the Soviet Union, are used for feeding animab and oats 
raidt aecoml only to maiac as a fodder crop Doth the gram and the straw 
can be used as feeding stuff 

Oats arc the charactensne crop of the cooler, nioister regions They 
are more tolerant of moisture than nther wheat or barley and also less 
exacting m their soil requirements However, they need a slightly 
longer growing season than barley and so are not found in as higli lati- 
tudes This longer growing season restricts their usefulness in bnds in 
higher latitudes just as their need for moisture places a limit upon their 
cultivation m warmer, dner areas As in the case of barley, very bttle 
oats — usually less than a million tons — enters into world trade 


Rjx has long been koowTi as die poor man's crop From it is made the 
“black bread" eaten by the peasants and town people of centra) and 
eastern Europe Over much of Europe rye is still the chief breadstuff, 
although It IS now often mixed with wheat to make a more palatable and 
whiter bread Rye, uictdentall). is the only ether gram besides wheat 
which will make good bread I^e ry'c bread u very nucntiousifnot \en 
appetising to look at. Considerable qua&uues of rye are used in the 
i^ug of whisky (rye whiskv) and vo^a Cut perhaps the chief use of 
rye these days is as a feedstuff for bvestock, espeoally cattle and pigs, and 
an sncressing propornon of the crop 1$ beuig used for this purpose Of 
the major cereals, however, ryeisthcleist important and the total world 
produenon is slightly less than 35 million ions of which nearly half is 
grown $n the Soviet Union Poland, East Germany, and West Germany 
are substanaal producers and small quantities arc grown m the United 
States, Canada, Argentina, Austna, Chechoslovakia, and Turkey 

R) c IS typically a crop of cool, damp climates and will thnvc in poor 
sods, such as infcrtdr sands It is a hardy crop and will grow in areas 
which arc too cold foi most teseak and under a wide range of rainfall 
In Europe, where about 90% of the world output is produced, rye is 
usually grown to the north of the wheat belt, i e in the wide zone Ot 
mainly infertile glacial sandy soils which stretches from the heathlands of 
ease Holland across the NonhEnropcan Flam as far as the Ural Mountains 

MAIZE 

Maize or Indian com, known by Amencans simply as com, is naayc 
to the Western Hemisphere. Since die discovery of Amenca. maize has 
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been carried throughout the uorid and is now an important crop m 
every contment; in Oceania alone it isrclaovely unimportant Although 
mrize can be ground mto meal for human consumption, it does not make 
good bread; even so, it forms die staple foodstuff of many areas, notably 
in Mexico and the Central Amcncan Repubhes, where it is made mto 
tortillas, flat cakes which are eaten warm, m southern Europe, notably m 
Italy where maize meal is made into polenta, and m South Africa where it 
IS eaten by the negroes In the Umted Scans some maize is eaten as a 
vegetable (com-on-the-cob), as a breakfast dish (hominy), and m its 
roasted form (popcorn). Some maize is ground up mto com flour used 
in bakery and as a constituent of blancmanges and custard port ders. 
Some, too, is used for the manufacture of com oil, starch, alcohol, and 
cettam alcohohe dnnks. 

Maize IS most important, however, as an animal feedmg stuff and the 
gram, com meal, and the growing plant axe all used It is the best cereal 
for faetening stock and is fed to millions of cattle and pigs in tbe United 
States Com Belt, hence the saying that grain is "marketed on the hoof" 
and “more than one-thud of the Amencan com crop squeals as it goes to 
market “ 

CONDITTONS OF GROWTH 

Although maize grows under a considerable range of envuonmental 
condinotu, for optimum growth and producaon the following conditions 
maybe said to be necessary, (e) a groiving period of at least 140 days free 
from frost: (fc) an average summer temperature of between 70* and 80* F 
(zi* and ay® C): (f) warm nights with the temperature averagmg about 
j8® F (14® C); (d) an annual rauif^ of between 25 and 50 m ; (r) frequent 
showers of hght rain durmg the growmg period, (/) plentiful sunshine 
during the npening penod, (g) a rich, well-dramed, deep soil abundant in 
mtrogen. 

It %vill be clear from the foregoing requuements that maue is essentially 
a ivarm-wcather plant needfid of high temperatures both by day and 
mghc durmg the growing period. Although it will grow, it will not grow 
well nor will the gram mature in areas havmg a cool summer or where the 
mean night temperature falls below JJ®F (i3*C). But probably the 
crucial faaor in its growth is moisture and deficiency in ramfall is the 
principal cause of damage to the crop. 

WORLD PRODUCTION 

Although maize cultivation is widdy distnbuied throughout the world, 
nine major areas of production can be distinguished: (e) the Middle West 
of the Umted States; (b) the Central American Highlands, (c) the south- 
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eastern part ofBrazil, (r^ thehttmidpunpaofArgeQtma, (e) the Danubiin 
basin; [f) the Caucasus-Black Sea bonlerUnds of the Soviet Union; 
(l) the Punjab-Middle Ganges Lowland, {h) central and northern China, 
(i) the Republic of South A£na. 

The total vtotld productioa of nutre m 1964 was 227 million tons, 
only a httle less than the total wheat output Prescat-day production is 
some 100% higher dian m pre-war days, this increase ts largely doe to the 
development of high yicldmg hybrid types of maire produced by selec- 
nve cross-breedmg. Thus, aldiough there has been a general reducooa 
m the total world area devoted to maize, especially during recent yean, 
the actual maue yield has contmued to uuxease 

Miuae IVi>Jiwn«i {ihouimd mftnc Mu) 

1964 tiis* 

91.03a 103,746 

20.000 41.000 

19.700 7,too 

11.000 la.iaa 

>.450 S.SSf 

6 960 s 910 

6699 j 877 

3.140 3.140 

4.53S 4631 

4.2J7 4,393 

WorUtouJ aa70oo aatf,i3J 

These figures indicate the dominance of the United States as a muze pro- 
ducer Note the big drop in Soviet production beuveen 1964 and 1965 

The great bulk of the world’s maue crop (some So%) is consumed by 
animals, and some three-quarters of it never leaves the (arm on which it 
IS harvested. World trade in maue. which is small, is due chicfiv to the 
demands of such countries as have intensive animal uidustnes and require 
large quannaes of maue as a feedsrulf The United States is the world's 
leading espoittr aldiough only about 3% of its output finds its wav mto 
the world market. 

MILLETS 

The lortn millet cos ers a vanety of spcncs of culnvated grasses . diesc 
vanous millets form the humblest memben of the gram crops The many 
kinds may be grouped into eidicr large nulleK such as fcaaJiuftg and jeu ar 
and small milleB such as iat-tail millet Millets are a low-grade food and 
their culnvanon is an indication of a low standard of living Gcnerallv 
spcakmg, they form the staple food of peasant farmers m the hot, rather 

• Here, 9S in oiJicr Tables of this t)rpc, the itiwlciit is reeommended to discover 
and {U1 ID the most rcecoc f^urcs as dme beanoe available 


Uiuted States 
China (esomated) 
Soviet Umion 
Bnzil 

Yu^slavu 

Rumama 

Argeaana 

South Afhca 



nc. 40 — DISnUSUTION of wheat am> maize 
dry areu of the world In tropical and sub-tropical regions of light rain- 
faU, where water supplies are insufiiaent for the cultivation of either 
wheat or ncc by imganoo, millet forms the chief gram crop 
Sorghum or Great MiUec is muchgrosvn m Africa where ic is also called 
diirra aai giiwea-eom. In the Indian sub-continent, the Great Millet, known 
as jower, and the smaller spiked imllec, known as hajra, are important 
crops occupying a greater acreage of land than any ocher crop apart from 
nee. Kaokmg, a giant millet, grown in nonhem China and Manchuria 
is valuable both as an amnul and human food The millets, widely culn- 
vaced as a subsistence crop, are abo grown u the United States and in 
southern Europe as a fodder crop One type of millet, the so-called cat- 
Uiled millet, yields very tiny grains and is frequently sold for bird-seed. 

iUCf 

Rice is the staple foodstuff of most of the peoples of south-eastern Asia 
Its high producusity together with the great demands for labour in its 
cultivauon make it a crop wcU-suited to an area where some 40% of the 
world’s people arc concentrated on a mere tenth of the eanh’s land surface. 
Rice cultivation is by no means confined to the monsoon region of Asia, 
but the overwhelming propottioti of world production comes from this 
area. Although nee can be ground into flour and ground nee is used in 
cake-nuxtures, it cannot be made into bread; bcncc nce-eaters usually 
boil their rice and frequently make tc more palatable by mixing it wth 
morsels of meat, prawns, eggs, etc 
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METHODS OF CULTIVATJON 

The ncc plant, like wheat, H a member of the grass family. There arc 
seretal speaes of nee plant which grow under diverse condioons ofeh- 
mate and sod but two mam classes, ofwhi^ the second is easdy the more 
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FIC 41 — KICE FIELDS 


These temeed nee fields ate m West Java , dtey are ryptcal of the methods 
of nee culnvancn used in (he Monsoon lands 

important, are recognised (u) upland or hill nre culnvaced on hill slopes 
receirmg plentiful and Sequent rainfall, (&} lowland or swamp or wet 
nee which IS grown m level flooded fields and often by tmgatioa 
The cultivation of w et ncc differs fiom that of all the other culcn ated 
grams in chat it is grown m water during die caiLer part of its grow th 
period. Natural flooding or irr^tion arc, dicrefore. tteccssar) Usually, 
m Asia, the nee plants are first raised m field nunenes under water and 
then are tiaasplanted by hand mto the growing fields where thev are 
still immersed forseseraj weeks This, and subsequent attention, calls for 
unremitting labour and much skill, paticiiec, and care. Only a plentiful 
supply of workers could meet the heavy demands which ncc growmg 
places upon labour Rice is a fast-growing plant and in the later stages of 
Its growth the water is drained the fields The gram is hand har- 
vested, usually being cot with a sickle, and then left to dry before 
threshmg 

In some areas outside the monsoon region as, for example, in Louisiana 
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PRODUCTION AND TRADE 

Total world production of nee in 1965 wai 254 milbon metric tons — 
approximately the same as wheat China and India are the major pro* 
ducen. Both these countnes have sotnethuig of the order of 75 million 



whole arcle as too% 3 6 de g r ees u equal to t% To plot 
a given sec of figinea. such as the ones for woild ticc 
production, wc must reduce chose figures to percentages 
and then multiply the percentage figures by } 6 , foe 
example, India woiiU bcsSxjtS — 64S fiaa circle 
dcawnto a given siz^ this iiunibet(reaicmber, they ore now 
degrees of a circle) can be marked m fiom a radius bv using 
a pcotcactor and reading off 64 8 degrees Anyochernuni- 
bee call be draft within the same fashion 
acres devoted to rice Substantial ueas are given over to rice ptoduction 
m all the monsoon lands of Asia and the East Indian region. Outside the 
Asian area, nee is grown m Egypt Madagascar, West Africa. Brazil, 
the Guianas, and Panama, and it is also cultivated on a commercial scale 
m a few locahaes where summer temperatures are high enough and 
where these are fataliucs for smgatiOQ, as alcmg the G-^ Coast of the 
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United States, the Mediteiraneaa coasdands of Spam, m the Rhone delta 
of France, in the Po valley of northern Italy, and in the Tisa valley distnct 
of Hungary. 

Tame V 


Rjre (^PaiUy) PioAttOmi (111 lliousditJ metric tons) 


China 

India 

Pakistan 

Japan 

Indonesia 

Thailand 

Bunna 

Brazil 

S. ^^entam 

World Total 


sf64 196s 

«S.ooo 89,000 

58,098 45.9^0 

17.780 17,795 

16,802 16,116 

11.764 IJ.245 

9,625 9.588 

8.151 8,055 

6,345 7,580 

5,185 4.822 

256.000 254,196 


Most of the rice ^vhicli u grown is consumed in the country of its origin 
and there is httlc intcmanonal trade to nee. Only about 5 % of the total 
production esters into world trade and most of thu trade is earned on 
between the monsoon countries of Asia, from nce^^uiplus to nce-defiac 
areas. Bunna and Thailand arc tradioonally the most important nee 
exporters and account, lespecnvely, for about 30 % and 23 % of the w orld’s 
nee export trade', in both cases, however, they export leu than a quartet 
of their total production. A recent trend has been the export to die Far 
East of ticc from the w escem hemisphere. The appearance of the United 
States as an exporter (on a small scale) uanew feature of the world market. 


EKEECISLS 

1 Locate pteoscly the main wheat producing areas of the w oild. What factors 
control the successful powth of this crop? Name the mam countries with a surplus 
for export and note tncir chief markets. 

2 The average sicld of wheat, in bushels per acre, in Dounark, Holland, and 
Eoeland is mote than tsvice that id Canada and Auscraha. Give reasons ibr this 
difference. 

3. What are the physical condioons that hate helped to make (he 

greatest wheat exporting country in the wrotld? {CharimJ Insuiuie of Staciaries) 

4. “Bailey culnvation has the greatest geographical extension of all cereals.” 
Discuss this sucement. 

$. (j) State precisely the condioons required for the culosauon of nee (f) 
Explain why the minor nee producen laid to be the major exporters, 

6 Wnte a bnef account of lura of the Ibllowing. (a) wheat growing m the 
Soviet Union; (fc) maiic culavaoon in South Afrxa; (r) nee growing m China; 
(il) rye culavaaon in Europe. 

7. Major cereal produong countries are not necessarily major exporters of 
cereals, «lnniM dus statement with reference to miize and nee. 

8. Give an account of die wotid tradem wheat, noting (a) die major producing 
countries, (b) the chief matkets for wheat, and (r) die mam routes by w hich wheat 
reaches its destuuDons. 



Chapter XI 

PLANT FOODSTUFFS- OTHER VEGETABLE 
PRODUCTS 

l^CETABLE FOODSTUFFS 

Ftctt t among a lumted Qumbcr of people, who are bancaHy flesh or 
fish eaten, vanous v egecahle exops, after grain, form the chief article of 
diet. In some areas, where cereals cannotbe, or are not, grown, veget^le 
foods take (heir place, this is especially true of certain tropica] areas. 
Vegetable crops are necessary for good health, parncularly the so-called 
green vegetables, although a diet composed solely of vegetable foods is 
lirVing m balance should be supplemented by other fbodsCuS of a 
category such as finiu, meat, milL. Here w e are con* 
caned with the chief vegetable foodsenSt consumed by mant broadly, 
they into foot mam groups 
t Starchy tubert. 
i. Root vegeubles. 

3. Pulses. 

4 Green vegetables. 

STARCHY TUBERS 

A number of tuberous plants (i.c plants w hich develop root sw elhngs 
npenmg underground] have become imponani food staples in some parts 

ofiheworld. In some cases they replace gram foods, mothers they merely 

supplemoit fcrralv Tubers are starchy foods and less putnuous than 
gram. They are. howeser, easily culavated. The chief tubers used as 
food are yams, manioc, sweet potatoes, and potatoes. 

yams. These are the milky edible tubert of vanous speae* of DwsccKd, 
small bush-hke plants w birh grow in die humid tropics. More than two 
hundred species are known. Vanous of ehfm arc grown lA most tropical 
countries. They ace common m tropical m A^ca, m South- 

east Asia, and m Polynesia. Yams vary tnsze &om diar of alarge potato to 
that of a mairow and the so-called ''winged yam” culavated in Polynesia 
may reach a length of up 103 ft. Yams are genaally cultivated m primi- 
tive fashion by sedcniary and Ai<Tmg peasant subdstence farmers. They 
may be eaten boiled, like potatoes, or roasted. 

AUnioc. This IS anotha starchy tuberous plant which grows m most 
*44 
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tropiul legions but is especially important in South Amenca nhcre it is 
widely eaten, notably m Brazil; it is also culnvated in wet tropical A&ica 
and in equatorial Asia. While it is passible to eat die roots of the sweet 
manioc fresh or roasted, the root of the bitter mani oc contains prussic 
aad and tins muse be exaacted before the tubers can. be eaten. The toots 
arc ground-up, steeped in water, and heated, the water is then squeezed 
out and the starchy pulp dried and then ground into flour, which is 
known as cassava. Tapioca, with which we are all famihar, is made from 
cassava. Cassava is usually eaten in the form of a pomdge, often accom- 
pamed by some more highly seasoned food. 

Swett potatoes. The sweet potato, which is very similar in appearance 
and use to the potatogrowninBurope.isculnvaredm tropical and warm 
temperate lands. It is common m Central and South America, which is 
probably its onginal homeland, in the more southerly pans of Eastern 
Asia, where tr is often grown during the dry season by imgaaon, and 
m many of the Pacific Islands where, along with coconuts and fish, it 
forms the basic diet of the people. 

Potatoes. The common pouto, a native of the Andes, tradioonally is 
said to have been introduced into Europe by Sir Walter Raleigh who 
brought It fiom Virguiu to Ireland in 1586; this myth has been exploded, 
for Ralngh dad not inaoduce any plant fiom die Amencas into the 
Bntish Isles at this tune. The potato u now grotvn in ptacncally every 
country in the world. Potatoes are grown m very large quanones by the 
white peoples but they are espec^y important m France, the Low 
Countries, West and East Getmany, Chechoslovakia, Poland, and Russu. 
In these countnes the pouto is the suple food for millions of people, 
in ocher European countnes it forms an important article in the diet. 
The pouto is ^o widely grown in the United SuCcs and espea- 

all in those areas where the stunmen ate inclined to be cool and moist 
Poutoes form a valuable enctgy food, though they are inferior m their 
nucncivc value to gram. They are a very useful crop since, under good 
conditions, they )ield well, produemg a greater quantity of food per acre 
than any of the cereals. Most of the poUto crop is consumed as a human 
foodstuifbut some (m pam of Europe as much as 40%) is used as animal 
fodder. Poutoes arc also used for the producoon of starch, dextrose 
(glucose), industrial alcohol, and pouble spinL 

ROOT CROPS 

Similar to the starchy tuben m that they are root swellmgs and grow 
partially underground are root crops such as carrots, parsnips, turnips, 
swedes (Sweduh turnips), and mangolds or mangcl-wurzcls (the Ca- 
nun term). All these are essentially crops of the cool temperate lands 
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alchougli the arrot u often cultivated m the oases of the hot deserts, 
Root crops play an integral part in the crop rotaaon systems of mode m 
saennfic (aiming Carrots and parsnips eiLcepted, root crops are mainly 
grown as fodder crops. They contain Utile nutriment and the turnip, 
for instance, consists of 90% water. The red carrot is a native of Britain. 
Mainly a human food, it may be used as an animal feeding scuf. On the 
Contment, a white variety s common. Beet is not commonly used as a 
table vegetable hut one \ anciy of beet is die sugar-beet w hich u important 
as a source of sugar (see p 164) The mangold is actually a vanety of 
beet. All root crops, whether they be used as human or animal food, are 
consumed locally, for they are bulky, low-A’alue commoduscs incapable 
of standing high transport costs 

PUI.SES 

This u a general term for leguminous plants includmg peas, beans, 
soya-beans, groundnuts, tennis, etc. The word pulse is usually reserved 
for those speaes of the natural order of Legummeue which supply seeds 
or pods capable of bong used for food. The food value of the pulses u 
mainly due to a protein (known as legumin) w hich 1$ present m the seeds 
Feu grow 10 cool climates and are mosdy, though not cntuely, grown 
in the temperate zone Beans, of which there ate many vanenes, are 
widdy grown as they flourish under a great range of chmanc condiooins. 
They may be culm ated for human food, as m China and Brazil, 01 as an 
feedsnifl* Chick-peas, known as gram in India, are an important 
aop and arscle of trade in the Meditenaoean 1and« ofBnrope and north 
Afnca They are a common item in the diet of Ihenan peoples both in 
Europe and Latin America, also m India and Pakistan. The chick-pea 
IS a valuable foodstuS' in areas w here meat is scarce as also is the soya-bean 
The Utter, of which there axe several vaneaes, is indigenous to Eastern 
Asia and u much cultivated there, paracuUdy in China (especially m 
hlanchuna). Soya-bean culuvatioa has spread to the Umted States 
where it u grown m very large quannacs but chiefly as a source of 
vegetable oil (see p. 209). Groundnuts (pea-nuts, monkey-nuts) are 
widely gioww in the woild m wanner latitudes, especially in GEitii , 
India, Java, the Sudan zone of Africa, and m the south-eastern part 
of the Umted States TjhiiIi provide a very nutnaous (bod and are 
much cultivated m India and in die region around the Mediterranean 
Sea. 

GREEN VEGETABLES 

A vanety of vegetables, many of them belonging to the cabbage 
Umily (e g Savoys, btoccob, cauhilGiwer, Bnissd sprouts), arc grown for 




no. 44 — BANAhA FUXTATION 

Hae,on abaaaaa plmianon, Ac "backet" >* taking Ac w oglu of a bunch of 
bananas while cutter prepares to seret it feom the parou plint. Each plant 
htart only one fiiucing beta of bananas. Note the size of the leaves ana Ae 
^Ciie v^etable mirror cos enng Ac grounA It a possible to use this "nash” 
(ottnakiag paper, as in Ecuador which u a leading producer of bananas. 
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ally m gardea-plocs near their living quarters. Many v egctablcs, h<n\ ever, 
together with salad crops, such as lettuces, spring onions, etc . are inten- 
sively cuinvatcd on sniall spcaalued plots for near-by markets. Fresh 
V egetables hav e a ready sale in urban areas. 

FRUITS 

Fruits fall uto three pnnapal classes 

1. Tropica] fhnts bananas, pineapples, dates, coconuts, and Brazil 
nuts. 

2. Sub-tropical and warm temperate fiuits" oranges, lemons, hmes, 
grape-fruit, figs, grapes, almonds, and vvalnuts 

3 Dcaduous fruits apples, 'pears, plumsi peaches, and the vanous 
“soft” fruits and "small” fruits. 

TROPICAL FRUITS 

These ate the fiiucs gtouu in equatonal and tropical lantudes There 
are numerous types but only a lew enter into foreign ende, those that 
do are, however, of consiilenble imponance There is a great trade 
m bananas which are grown m the West Indies, the Central American 
Repubhes, Ecuador, Brazil, and the Canary Islands in latge quannoes 
The banana tree requires bot, mout conditions For export, the bananas 
are picked green and transported in speoal cemperature-controUed 
holds 

Pineapples are grown in tropical regions, especially in areas near the 
sea. They prefer Lght, nch sods Most of the pineapple entensg inier- 
naoonal trade is in the canned form, acher fruit or juice The chief 
produang and exporting countnes are Hawaii, Mala) a, Philippines, 
Me.xico, and Cuba. Hawau produces about half of the annual output of 
pmeapplcs amounting to nulbon tons; ptoduenon » on highly 
organised commercial pUncattons. The bulk of the incematiotial trade in 
the fresh fruit comes from Cuba and Mexico. 

Dates come from the datepaltn whidi likes to bav e "its feet m heav cn 
(water) and its bead m b^ (bunung hot sunshine) ” The datepalm 
fiounsbes in the oases of die bot deserts Most of the export dates come 
from the palmenes of Iraq, Algeria, Morocco, and Turns Iraq is 
tlie outscandmg producer and exports about tvvo-thirds of ns total 
outpuL 

The coconut is ofhctle importance as a fruit but of great v due for copra 
{see p. Z07) Brazil nuts grow wild in Amazoma and are collected for 
export. The Amazon nsei ports of Manaus and Pari (Belem) arc the 
great collecting and shipping coities. 
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SUB-TROPICAL AND WARM TEMPERATE FRUITS 

From the point of view of worid cdmmetcc, these nuy be said to be 
covered by ocrus fruits, grapes, and nuts. 

The arms fruits include the orange and its relations the tangerine and 
the mandann orange, the lemon, the grape-fruit, and the hme. The 
orange came originally from Chim although it has come to be looked 
upon as a typical “Mediterranean” fruit The oiange, however, demands 
warm wmters and water throughout the year, hence imgaBon is required. 
The chief areas of commercial production in the Mediterranean basin are 
Israel, where the famous Jafia oranges are growTi, the coast lands of South 
Italy and Sialy, and the coast lands of Valencia and Andalusu m Spam. 
Andalusia u w^-known for its producoon of bitter Seville oranges which 
arc exported for the making of marmalade. It u said that during han'cst 
nme one tmlhon oranges arc despatched to Bntain every day for the 
marmalade industry' Other important producing and exporting areas 
of oranges are Cahfotiua, Southern Brazil, Sou^ Aihca, and South* 
western Australia. 

Lemons are even more sensitive to cold than oranges and will thrive 
only in frost-free areas. The bulk of the wotlds lemons come from 
Siaiy. Mandarin oranges, chiefly for canning, come from Algeria. The 
grape-fruit has become popular during the past few decades and u now 
fauly widely grown ta sub-tropical areas; noteworthy producers are 
Florida, Bnosh Honduras, and South Africa Limes, culnvatcd mainly 
for lunguice, come chiefly from the West Indies. 

Grapes arc marketed as wine, as dried fruits (currants, sultanas, raisins, 
and muscatels), or as table grapes. Currants, made from small seedless 
grapes, are a speoahty of Greece and particularly of the area around 
Connih; the dried grapes were known as raituu Je Corauiiis, a term which 
cvenTuaUy became anglicised as currants. Nowadays, Auscraha produces 
large quanntics of currants. Raisins arc produced chiefly m southern 
Spam, Greece, and Turkey; the state of C^hfomu m the United States 
IS also a notable producer. Note that die dry, sunny summers of "Mediter- 
ranean’' regions are ideal for fhut-drymg. 

Considerable qiununes of nins are produced in the Mediterranean 
Lands, chiefly almonds, walnuts, chestnuts, and filberts. Spam, Italy, and 
Turkey arc the leading producers. 

DECIDUOUS FRUITS 

Deciduous fruiu grow in boih warm temperate and cool tempcraie 
lantudo. Stone fruits, such as apneots, peaches, and plums, for example, 
are common to both zones. 




HO. 45 — ^TKE KtODUCnOH 

Wine can be nude &0111 a \ may of v^cuble nop$ but cbe grape u the Murce of 
mote Tvincs. Tbe growing of vuici la Down aa vnieulnire ^e produecoD of 
bigiwiiulicy grapea denuoda great care and skill. Though casen&ally a &mt of 
“Meditenancao’' cegiooa, grapea may be. and are, grown outside lueh clunane 
regions. The grape teouiresaserageauinmEt lempaaruiee of 05-70° F (18-21° C)i 
abundant ninuin^ and moderate rainCdl in winter 1 ( u not v ery fussy about toil 
condiDoas but tbesoilmuatbeweli diaioed It does thrive well, now ever, on div 
fhalk and IimestMie toils. The Lind of wane depends very much upon the toil, 
for the tame vise will produce dideretic wmea if grown in different soilt The 
quality of the wine depends very largely upon the v> eaihei toudinona dunng the 
npeoiog and hart eating penod—theae coodmona are biown as the tinuge — and 
upon the fermentation process and subsequent storage. The lands around the 
Mediterranean Sea are f/ie gieat wine producers, accounting for 75% of the total 
world production. France, Italy, and Spain are the greatest producen France is 
the leading w otld exporter Spainisfaniousfbrshcrtv.PorTugalfotport. Outside 
Europe and Mediterranean nonli Africa wine is of relanrd) Lttle importance 
although some wine U produced m the Cape Town area of South Africa, m 
southern Australia, sn the oases of wcstcni Argeniina, in ccnnal Chile, and in 
southern California. 

Lrodinj woiIdproiIiitrfit/gFejvj I Ltaiing u«iJp»w!ii£frn / unne 
{jieranugf cj Ma! u otU preJuttum) [fomtagt cf tolJ worU prcducfien) 


PLANT fOODSTUEFS OTHEl VEGETABLE PRODUCTS ISI 
Apples and pears, both naove &ub of Western Europe, are widely 
cultivated in the temperate belts €>f both the northern and southern 
hemispheres. Apples are mudi the more important of the two In fact, 
greater quantities of apples are produced than any other fruit, world 
total output IS about 20 mdlion tons a year The chief produang coun- 
tnes arc: the United States (particularly in the north-west), Canada 



{Coufi/ty ^ItgkCvmmiUKonffJofCmhodA. 

no. 46 — APPLE FARMING, A NNAPOU5 VALLEY 


The Annapolis valley in Nova Scotu (Mantune Ptovincn of Canada) u a long, 
narcow, sheltered vaSey famous for appk-growu^, although some pears, cherries, 

E lunu and small fruits are also grown Alucb ofihe ftuic is now converted into 
ottled apple juice The Lake Peninsula of Oiuario and the Okanagan Valley m 
British Columbu arc other unportant Camdun apple^rowing areas. 

(Qnush Columbia, the Lake Peninsula of Ontario, and Nova Scotu) , the 
Soviet Umon, France, Western Cernuny, and Italy. In France, about 
90 % of die producaon consists of she adcr vancty. TTic Umted Kmgdom 
and Western Germany arc the major importing countries. 

The United States is the leading grower of botli apneots and peaches 
Italy and France arc important producers of peaches. The international 
trade in fresh apneots and peaces u small because of the dilliculty in 
transportmg them, but the fnuts m that dried and canned form are 
important commodmes of ttide. 

Plums exist in many vanenes, including damsons and greengages. 
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Plums ire gtossu chicHy m Western anil South-eastern Europe, the 

Sosict Union, anJ the United State* (CiLfomu) Italy u a Icadjig 

exporter of (resh plunts, Yugoslavu of dried plunu (prunes). As m the 

case of chemes, a snsall proponton of the plunu u used tn the ttuLtng of 

hqueurs. 

The so-called “small fruits,” uhich include strawbcmci. risphcmcs. 
hlackbemes, gooseberries, red and black cutrants. bdbeme*. etc, arc 
culuMied cKi^y in cool tcmpeiate regions. 

BD'CRACES 

Tea. co^cc, cocoa, and ^etba nutc are the ivorld'i chief bcscragci 
The first three are ^nulur, the last less so Ycrba mate is a druik, sinulat 
to tea, tihich is \cr>' popular to South America, epcaallv the ABC 
couninrs. White it ts usually drunk culd. tea, colTce, and cocoa proisic 
hot dnnks iihich are much apprecuted in temperate and cold lands 
because they are warming, samulaung, and refreshmg Hoiveser. the 
drwking of iced coffee, cocoa, and esen tea lias become something of a 
togue m recent years. 

All four bet erages are grottn m tropica] or tub-iropic J regions. Cocoa 
u essentially a product of the equatorial lands and tt ill not grow far from 
the equator Tea, eolfee, and ycrba mate are mostly groves m lands near 
the tropia or just outside. V. hereas the valuable paru of the tea and ycrba 
mate plans are their leat et. the important parts of the codec and cacao 
trea are iheir seeds, tthichareknoisnas“beans." Note that tv e hate said 
cacao tree — not cocoa tree : cocoa s the processed bean of the cacao tree 

Again, all four beverages arcplaniauon crops though yetba mace may 
be, indeed often ts, collected tvilX while tea may be grown, as it sometimes 
u ut China and Japan, as an individual (^m crop. Most of the tea and 
cotfee are produced on large estates. Cacao mav be grown on big 
estates but the greater propoiDon of it, coming from West A&ica, (ends 
to be raised on small, naatc-owned “plantauoos'* or plots. 

TEA 

Tea. as understood in commerce, u (he dried leaf of a small evergreen 
shrub which is naove to, and u mainly grown in, the monsoon area of 
South-eastern Asia. There are several vaneces of tea plant but the real 
distmcQon is beev. een the Indian and Chinese types, the fonner possessing 
thin, relatively large leaves which permit rapid Banspirauon and enable 
It to be culutaied under hot, hui^ coadiuons, and the latter having 
small, chick leaves which enable it to withstand a certain amount of cold 
and drought. 
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The tea plant rec^uites a long grotniig season of tropical or sub-troptcal 
temperatures, around 75® F (34“ C), bni as it u a telatiscly hardy plant it 
IS not injured by shght &osts It needs abundant moisture, a minimum of 
40 in., TMth no upper limit, but it drnun/^e good drainage. Smee >t is 
mtoletantofstagnantsvater m the sod, the tea plant u customarily grown 
on hill slopes, although nowadays many tea-gardens are located on valley 
floors 'nhere these can be wdl-drauicd. On the svhole, a better quality 
tea IS produced on hill sites, but the estates have to face the problem of 



soil erosion, valle) sites (if properly drained) arc obviously easier to 
manage and, though the shrub produces a greater quantity of leaf, the 
tea IS of a low er quality. The sod should be deep, fcmle, and well-drained; 
otherwise, the tea plane u not fussy about its soil requirements and it will 
thrive on a variety of soils, eg. allunal, volcanic, etc. One final point 
about Its clmucic rcquircmencs is worth noting: the seasonal distnbuuon 
of tcnvpet atute and ramfall tsssgtuficant; whereas maxLed seasonal changes 
produce well-flavoured teas, uniform climatic conditions, such as one 
gets in equatorial regions — in Java, £<>r example — give poor quahty teas, 
Tea growuig mAes heavy demands on hbour for propagacioa and 
planting, for pruning, for picking, and for processing. The tea bushes arc 
pruned to keep them down to a height of about 4 ft and to produce a 
flat "top.” The tea plant flushes quiAIy. le. the leaves grow quickly 
after a crop u picked, hence ficquent pickmgs must be made, and in 
Ccylonasmanyassixtecnajearnu) bemade. Picking u a skilled business 
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and plenty of deft, cheap, hand4^>our is needed. Mcisdy female labo«s 
« emplo) cd for picking Tte leaf is taken to the processing plants on the 
estates where withenng, rolling, fetmeouaon, drying, sorting, and pack- 
ing ^ foil-Uned chests to preserve the flavour and prevent deterioration 
in carnage) is undertaken. 

The ^ef tea-producing areas in the world are (<>} India, in Assam m 
the north-east and in the Nilgin HiU region of tlic southern part of the 



flO 48 ~-TRA*<;ROinNG AJUAS 
Most of the w orU's tea comes &cm the areas depicted on the map 
The Chmeae and Japanese are tea-dnnkeia and htue u exported &oni 
ChinaaodTapan InduandCe)|onatctbecnOgreatesc commoaal 
gronersofeea In the latter couduks. along svith Java, tea is culu- 
vated on the plantanoa synem, wbcieaa in China and Japan the bush 
u more usually grown as part of die gtaieral farming system 

peninsula, (fc) Ceylon, especially on the south-western slopes of the 
central hill country, (c) China, pa/ticulady in the hdly councry to the 
south of the Yangtze, in the ptrovuice of Fukien, and m the Szechuan 
flasin; (J) in southern Japan, especially m the foothills to the west of 
Tokyo, (r) in Indonesia, mainly m the western hiU country of Java; and 
(/) in least A&ica (Kenya, Malawi, and Natal) Some tea is also grown 
in Formosa, Pakistan, and the Soviet Union. 

Tea has been grown ui Ctuna floin the very earhest times and untd 
abouta century ago China was diemostunporunt exporter Durmgthe 
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present century she has been surpassed as an exporter by both India and 
Ceylon. Tlxcse two countries supply a very high proportion of the tea 
that enters the world market The bulk of their exports go to the United 
Kingdom which is the largest consumer of tea m the world. The tea is 
usu^y blended in the United Kingdom (London is the great tea market) 
and a proportion of it is re-exported to Ireland and some of the European 
Table VI 

Tta Cht^ Ptoititas {AouuuJ melne tons) 

1)64 ti6s 

India }7a 1 

Ceylon 218 5 228 

China ijgS ijS 

Japan 8s 2 77 

Indonesia 46 j 89 

World total 1120 0 I.134 

countries whose peoples are also tca-dnnkers. Most of the East African 
producen also End their market m the United Kingdom. Japan, Formosa, 
and Indonesia export some of theu- tea to the United Sutes (alAough the 
Amencans aie not great tea-dnnken) and to other counmes 

COFFEB 

Coffee is a tree tv hich attauis a height ofbetvveen 1 6 and 20 ft and which 
yields a fiuic, similar to the cherry, containing the coffee beans. Echiopu 
IS probably the home of (he coffee tree Ongmally grown in die vvescem 
province ofKada, whence eoSce derives its name, the plant was probably 
taken to Yemen, ui the soutb-westem comer of Atabia, where it was 
carefully culnvated to give the variety known as Mocha. From Arabia 
the coffee plant was introduced to Central and South America and today 
the majority of the world's coSee comes from the Americas. It is toter- 
estmg to compare coffee with cacao for the latter, which had its ongin in 
the Americas, is now mosdy grown in Africa 

Coffee requires high, bur equable, temperatures ranging from F 
(ly® C) in the coldest month to 72* F (aa® C) in the svarmest, and although 
the tree can withstand light frosts, heavy frost will quickly kill it. It 
needs shade from the direct rays of the sun and on this account is often 
grown under taller shade trees. Ihe final requirement is a moderate 
rainfall of up to about 70 in. with a marked summer maximum although, 
like lea, it must have good drainage and deep, nch sods. 

Brazil, which has long been die world’s premier producer, possesses 
in the hmtctland of Mode Janeiro ideal condinons for coffee culnvanon. 
The coffee area hes on the gently sloping, westward slopes of the Brazilian 
Plateau, usually below jooo ft to avoid frost. The plantations, or /asm- 
das, avoid vht vaHty kiotiornsbccaasc rf ilic nsk of frost (cold air drams 
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into the valley bottoms) and beaiuc the slopes are better dramei Here, 
the average summer temperature exceetis 70® F (21“ C), the r a i nf a l l 1$ 
high, about 60 m.. wth a summer miTtmum and there is a telaove dry 
season during the harvest period. Again, the prevalence of a morning 
mist-hazc provides protecnon against the sun’s ras-s. Here, too. is to be 



E«MB' 

nc. 49.— A COFFIE FAZEN-DA 


A View of pats of a codec fuKiida near Paulo tn Btuah Fazeadu ate huge 

man) oflhemcovcrscveialbimdredtiiausandacrea. Parts are cleared 
of thor tree growth and then the codec upline are laid out in ordezl}- cows 
about la or 1$ ft apart on die goulr sloping plateau sur&ce or on the upper 
slopa ofthe nsva Talleyscutin theplaieau. ~Fac trees w hen grown are pruned 
to a hdghc of about S-12 fi to oicourage hsuoxig. Large numbezs of w orkers 
are rctjuired 00 the fiTm.Fn wsih tbe result that conunuoiues develop, as mans 
as 5003100112 sommmfs, and a self-contained settlement with shops, schoob, 
churches, score^ousa as well as workers' dwellings grows up 

found a pamcuIaH} Gvouiable sod. known as terra foxa, dented from 
weathered igneous rocks, which u deep and nch, consams much humus, 
and possesses iron and potash, chemicals w hich the coffee tree hkes When 
hart est tune comes, the cherries are collected, spread out to dry in the sun, 
and dien the beans are bashed. A network of railway's chreadmg the 
cod'ee area assists in the coUectian of the bagged beans which are taken 
to the ports of Santos and Rio for shipment abroad Most of the fasetiJj 
w orkers are the descendants of Italim immigrants 
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Colombia IS die odier important Soutb American producer Colombia 
spedabses m tbe production of a finer, nuldct variety known as caji 
suave. Coffee is culavatcd at a greater height — places up to an alntudc 
of about 6000 ft — m Colombia because ic is nearer to the equator. In 
Central America coffee, usually of a very high quality, is grosvn on the 



FIG. JO. — COFFER CROWING IN BRAZO. 

The coffee region of Brazil he in the hinterland of Rio dejaaoro spproxi* 
matcly in the Uacude of the souchem tropic. The major produong area 
Le in the central dutricu of Sio Paulo Sute and northem Parana. The 
great ary of Sao Paulo u the “coffee capital" Samos is the chief coffee* 
exportug pore although some goes vu ^ and Viaona. 

Mcstcni slopes of the cordillera where there is a dry season. Latin America 
produces over 7j% of the world’s coflec. 

On account of the coffee plant's suscepubihty to disease, and pardy 
due to over-production, coffee has i^d to compete for plantation space 
in Cc) Ion and Java, although some cofi«Bgro%\Ti in soudi-castcm Java. 
Once culovaccd in Ceylon, it has been repbeed by tea. In many parts of 
tropical Africa, notably in IPganda, Kenya, Tanzania, and Angola, 
sm^ quantides of coffee are grown on fiost-fice hill slopes. Ivory Coast 
m West Africa is the largest African producer. 

Table VU 

Cfffet Che/ PrtJuem (ihautanJ nietnt lam) 


iffi 196} 

Brazil 600 Q i.Sja 

Colombia ... • 486 o 4X0 

IvQcy Coast . . . ZQS t 271 

Angola . . . • 19a o 168 

Uganda 1848 aaj 

Mexico 145-0 178 

World total .... 5.170-0 4,515 
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Of the world production Brazil accouats for apprcoioately 45%. 
Colombia 10%, Central Amcnca (duefiy El Salvador, Guatemala, Hon- 
duraj) 12%, and Africa 14% United Sutes is the leading world 
consumer absorbmg some 40% of the total world production Many 
connacntal countnes, eg Holland. Germany, Switzerland, arc important 
consumers Since the last war coficc consiunpnon has shown an increase 
m the main coffcc-consummg countries, but perhaps the most notable 
development has been the big increase in those countnes, r g the United 
Kingdom, Canada, and Australia, which tradioonally are tea consumers. 

CACAO 

Cacao, in its nan V c home and dismbution. is almost the rev erse of coiTee 
The cacao tree is lutive to Latin America. When Europeans first went to 
Amcnca they found that the Indians had a dnnk w hich they called cliMa- 
/41/— our word chocolate clearly denies &oiu this word Cocoa (which 
is a comtpDon of cacao) was introduced to Spam and. in due course, to 
England, The English dishlccd the rather bitter taste of the cocoa and 
began to mue it with nulk and to add sweetening to it Altliough some 
cocoa IS used as a beverage, the bulk of the cocoa produced ■> used in the 
nunufacture of chocolate. 

Cocoa IS nude from cite dried beans extracted from cacao pods The 
pods— the fruit ofthecacao tree g row from the trunk and twain brandies 
Shaped something like a lemon but two or three tunes as large the 
red disli'purpte pods are cut from the tree and spLt open The “beans “ 
which are encased in a vvlute pulp, are extracted and tlien allowed to 
femicne for several da) 1, after which they are dneJ and bagged for export 
In the importing countries the beans arc processed if cocoa is the desired 
piodua the beans are ground up. the fatty content (known as cocoa- 
butut) exuseted, and the icsiduc powdered, if chocolate is to be made, 
the powdered cocoa is mixed with a propomon of cocoa-butter and 
sugar along w ith nulk if ”nulk” chocolate u desired 
The cacao tree u a plant ofoiuatonal regions requiruig high tempera- 
tures and a plentiful supply ofnsouturc all the year round. U u grown in 
equaiotul lowlands where temperatures of around 80° F {27° C) are 
maintained throughout the year, where a wcU-dutributed annual rainfall 
ofbetween 50-80 in. occurs, and where soils are deep and rich and, though 
mout, are not saturated. Shade trees arc required, as m die case of coifee, 
and frequendy the banana tree u grown to pros iJe die necessary protec- 
tion, to remove surplus niouturc front the sod and also (o shield the trees 
from w md. Optimum conditions arc usually found in cquaional coaiuJ 
lowlands which arc a hide icmovcdfrom die Litoral 

Alihoughiuriie 10 America. West Africa u now the world's dominant 
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FIG. 51. — CACAO IN WEST AfSlCA 

About cwo-tiurdt of tbe wocU'f tool production (over t inilbon mcsic tons) of 
cacao comes from the countries of West Afnca. Cacao u a plantation aop but 
bcce production is very largely in (Ik hands of (he uaDve inhabitants s\ho grow 
the cacao trees in sm^ plantations or on their (aims— quite unlihe plantanon 
agriculture m most other areas of the world where it is usually large-scale and in 
the hands of Europeans 

The West Afh^ cacao growers are oficn quite prosperous. They depend on 
the sale of their crop for their money income; dius cacao is the “cash crop “ The 
buying and selling of the cacao be^ u also, to a large cxtoit, in the hands of 
West African native nuddlcmcn. The), in cum, sdl the crop to chocolate fimu 
(r g Rowntrees*. TcrT)Vi Cadbury s, and Fry's) w ho have represcatatives residing 
in West Athca. 

Two mam problems confront (he native cacao fumcr. The Erst is the occur- 
rence of cacao tree diseases such as “swonen shoot" and "black pod *’ The only 
really cHcccive remedy is to cur down and bum the affected trees But the nans e 
(iumcr is loth to destroy sshat, in effect, is his Lvchliood. hence the diseases tmd 
to spread instead of EicMming checked. Secondly, w hen cacao prices are high, 
the cacao growers are tempted to devote coo much of their land to their cash crop 
at the expense of their foM crops. Uofbttunatd), if cacao prmt should fall he 
may (ace starvation, partly because he has neglected to grow suHiaenc food for hu 
nc^ and partly because be lacks die money to enable him to buy the necessary 
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cocoi pioducmg legion accounting foi about 80% of the total output. 
Ghana, Nigena, Ivory Coast, and Cameroun are the prinapal West 
African producers One notable pome about production ifl West Africa 
IS that, unlike tea and coffee which arc grown on large estates often owmed 
and managed by Europeans, ibc cacao u produced on nativ c farms and 
smallholdmgs. In the Amcncas, Brazil ss the chief giowrf, most of the 
cacao being grown on plantations in the coastal areas of Bahia state. 
Ecuador, chough less important than formetly, ts soil a sig nifican t pro- 
ducer, and Ecuadorean cocoa is of high quality. Small amounts are also 
grown m the Dominican Rcpubhc. Tnnidad, and Venezuela. 


Ta*u vin 


Caeoa Chirf iVeJu/m {rlioatjuj mttnc Ions) 


tfi4 

Gbana 5S00 

Nigeria a9S 3 

BraoJ l}J 7 

Ivory Coast 147 5 

Caoiecoun 92 o 

Ecuador $« 0 

World total i.SJOO 


196} 

AtS 

tU 


79 

36 
1 236 


Exports, both from Afnca and South America, go chiefly to die United 
States and to Western Europe, espeaally to ihe Umted Kmgdom, 
Holland, and West Germany 


YERBA MATE 

Yetba matd or, as the Brazilians call it, littva mmtee is a tree hich grows 
widely over the southern part of the Btazihan Plateau m groves or 
thickets When cultivated on plantations, the tree is kept to shrub size 
Harvesting is earned out during the winter season, between Apnl and 
August At this time of the jear many of the farmcn and farm workers 
of the castem coastal areas move westwards into the forests and plantations 
to undertake seasonal work as pickers. In southern BtazJ the town of 
Cunuba is the chief processing and paclung centre The total annual 
producuon u in the region of 100,000 tons, of w hich about half is exported, 
most of It to Argencma and Uruguay, but some to Paraguay (even though 
Paraguay produces some of her owt^ and Chile These countries dnnk 
mate much as the EngLsh dnnk tea. Tbe dnnk is tzadiuonally imbibed 
through a tube called a bombiUa, inserted m a silver flask or gourd known 
as the mate. 


SUGAR 

Until about four hundred 'j ears ago honey was widely used in Europe 
for sweetening purposes since sugar was not known Nowadays sugar is 
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Cuba, in both the past and tlie ptcsent, has beco dominated by sugar. Probably 
no QtJiet couatcy has been dommatcd for to long by a single crop. The entire 
economy has been largely geared to, and bem de^denc upon, the grosvmg and 
exrcn of avsgu Cane pt^ucaon not oidy controlled the economy it may be 
said to have dominated the whole life of the country in the sense that human 
activity and pioapenty culiatcd to the ikyihm of the growing and harvesting of 
the cane For about halfthe year a large Lmut force was fully occupied harvesting 
an^ transporting and processing it in some i6o mills. For the remainder of tlie 
year the workers were unemployed and money became scarce This reacted upon 
odiec induscnes which, through lack of consumer demand, had to cut down pro- 
duction. Accordingly, widespread insecurity followed from chit seasonal m- 
Stabihty, 

Untd egso, when the wu surpassed by the Soviet Uruon, Cuba (along wuh 
India) had been the wce)d's largest sugar producer She accounted for about ra% 
of total world production ofsomeed nulboD ions a year. She has long been, and 
remami, the world's largest eapottcr. Uniil the Cuban Revolunon (ipjp), a 
large pcopottron of the sugar output was sent to the United States Uruted States 
corporauotu controlled about 36% of the Cuban output 

The Cuban sugar mdiutry has suffered from two major drawbacks (1) world 
demand foe sugar ductuates (with wars, stock-pilmg. trade depressions, etc) and 
so, therefore, docs the price of sugar; and (u) the Cubans have neglected sugar 
producuon: yields per aae are low, imgatton is rarely used, and there u bnle 
research work undertaken. As a result, the sugar industry is in a state of dcclme, 
notwirhscanding the bumper harvests which were being reaped in die years 
unmcdiatcly prior to the ccvoIuDon. 

Sugar-cane production in Cuba u cascocially a large-scale mdusciy with mass 
production as its keynote Althonghthe great compaiues have tbeit own planta- 
tions, about three-quarters of the cane >s produced by stnalj-lioldcn or cohnts upon 
colonial (cane farms). The small fariners are usually under contract to the great 
sugar corporations and send their cane to the nearest central (cane processing plan tl 
The large plantation, the colonias, anl the centrals are all mcegrated mco a single 
producing unit. An actul photograph of such a unit would show die mill, where 
the cane is processed, a village or townships whrre the workers hve, and the 
surrounding fields where the cane u grown. 
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consumed m lifgc quannnes tn all couatnes possessmg a high iCandard of 
foe not only u ic used foe meetening £bod and dnnk but ic is re' 
qmr^ in the preparation of jams, canned fhuts, and confecaonery; CISC' 
■sshete sugar is often quite hc) oad tht nuans of the poorer peoples. “The 
great expansion in sugar consumption vras made possible by the develop- 
ment of low cost producuoQ u sugar-cane growing countries, 'nbich 
pronde more than 9j% of total eaiporablc suppbcs."* Desirable as sugar 
IS for adding taste to dnnk and comcsablcs, it is also an important food- 
sms' m Itself, being an encrgy^providing substance 

Sugar may be obtained from the jtuees of many plants but there arc 
three mam sources* (a) ftoia a variety of tccea. e g the sugar-maple, the 
datepalm, and sc\ eral other palms, (i) from the sugar-cane, a tall, tropical, 
thick-stemmed petmnial grass, and (() ftom the sugar-beet, a root which 
IS a plant of the cool temperate lands. Although some sugar is obtained 
from the sugar-maple, rvhidi grows m eastern Canada and in New 
England, and m Eastern counmes froma vanety of palms, the vast bulk 
of the commercuUy used raw sugar udenved from cane, which supplies 
some three-fifths of the total world production, and from beet, which 
supplies about two-fifths. Hie proportions supplied from these two 
sources have varied greatly dunog tbe present century’ 

SUGAR•CA^'E 

Eastetn Asu appean to be the original home of the sugar-cane It w as 
made known to Europe by the Arabs who brought it fint to Egypt and 
then HiBoduced it mto Sicily and touchem Spam (this being the only area 
m Europe where ic continues to flourish} From Spam it was taken to 
the Atlmnc ulands of the Mademu and Canaries, whence it was trans- 
planted to Srazil and the West Indies. From these two areas it has spread 
widely throughout the inter-tropical belt of the Americas and even just 
be)'ODd It, for it u successfully grown in Louisiana m the United Sutes 
Dunog mote recent tunes sugar-cane has been mtroduced into South 
Africa, w here it is important m Natal, and into Australia, w here it grow s 
along the coastal plains of Queensland and nonhem New South Wales 
CondiDons necessary for tbe cuiovaaon of sugar-cane are (a) a hot 
clunace, with temperature between 7o“-8o’ F («'’-a7® C) nearly all the 
year round; (b) abundant rainfall with a minimum of about jo in. unless 
cultivated by irt^anoa, (i) a rclaovdy dry, sunny season for ripening 
(to ensure maxifnal sugar accumulaaon) and harvesting; (d) deep, nch, 
weU-diamed but wacer-recennve soils, a high levd of fernhty must be 
maiutamed, (r) an abundant sDppdy of cheap labour is desirable since cane 
growing makes heavy demands upon labour 

* OifatJ Eaiunui anded., 19S9, p 34. 
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Sugar-csne is mainly grown by moooiniltural methods on large 
plantations often osvncd by foreign (usually European or Umted States) 
companies. As vv e haTejust noted, culbvaoon makes heavy demands upon 
[about (where labour supply is plentiful and cheap) and on most of the 
sugar estates of tropical Amenca large numbers of coloured people, 





no. SI- — SUGAR-CANE PlANTAnON 
Cutting ]ugar.cane m the West tndics. The cuie u cut by hand, the workers 
using machcMs. The cane is taken immcduteiy by cither ox-cart or light tail- 


crushing machines lame is dien adJeu to die juice which is then boiled 

large, dosed pans. Sugar cr^itals form and these produce the crude sugar 
which IS exported, the acnid lefinmg usually being done m the importing 


especially negroes, are employed. It u interesting to compare the situadon 
hae widi that m Australia where there u no coloured labour av-ailable; 
in Queensland and New Soudi 'Wales all die arduous field tasks have to 
be done by white men. 

Sugar-cane is a perennial and the cane can be cut for a penod of up to 
five or SIX years (known as the ratoon penod) ; then the plant ts uprooted, 
new canes bemg planted usually by taking cutongs. After about the second 
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susoa the quanticy and quaLty of thejuiceof the cane quickly dctcnorates, 
hence the dcstrabilit)' of having new rootstock ctcry few jears. When 
the cane is cut, it is taken to the factory, which is attached to the planta- 
Don The canc is cut into pieces, crushed between rollers, boiled with 
lime, and then allowed to crystallise out Thu forms die crude raw sugar. 
Sugar IS e>:poned in this sute. the refining ukmg place in the importing 
country. Molasses and rum arc by-products of raw sugar production. 


TaheDC 


Caitrifugal Rjiif Sn^a 

Cuba 

Brazil 

India* 

Philippmes 
Puerto Rico 
Argennna 
Fonnou 


PiaJiicboil (in ihou! aiJ mtiric 
IfSl-j 
jSao 

3304 

2384 

1S7J 

•73* 


4455 

4S5* 

384s 

19*4 


1309 

1006 


India, It will be noted, 1$ a sery large producer, but seldom has any 
uirplus available fee export. The sugar ts usually consumed within the 
country, mostly ui 10 unrefined form known as ^ur The mam exporter 
uCuha,fol]owedby the other West Indian islands andcountnes, notablv 
the Dominican Republit^ Puerto Rico, Jamaica, and Barbados. 
SUGAR-BE£T 

A German, m the middle of the eighteendi century, discovered how to 
extract sugar from a vanety of the beet fiunil} , a large white or y ellow 
root now iaimlarly known as the sugar-beet. The development of the 
sugar-beet industry has been closely bound up with strategic considcra- 
Dons Its greatest expansion occurred dunng the early part of the present 
century due to Germany’s desire to be sclf-su£ang m sugar supphes m 
the event of war. Beet sugar producaon in Europe has been greatly 
somuLted by government subsidies and bounUes, e m Bntain. A crop 
of cool temperate latitudes, sugar-beet is pracucally confined to Europe, 
the western part of the Soviet Union, the United Sutes and Canada. 

Beet sugar demands (e) a long growing season of five to six months, 
widi temperatures between 60" and 73* F (16® and 23° C) for three months 
of summer, (ii) a regular supply of water during the groivmg penod, 
this means about 25 in. ofiain^ unless the crop u irrigated, (r) abundant 
sumhme and preferably a cool autumn to produce a high sugar content, 
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(i) \vcll>druaed, fertile, loamy and stone iree soils, treated with lime and 
contaiimig salt. 

Sugar-beet is a ^ery exhaiisnng crop, hence the soil must be well 
fertilised before and after cropping Naturally nch sods sudi as the loess 
and hmon sods of central Europe are ideal for its culavacion as are the 
allusdal sods of the English Fenlmd. Furthermore, these deep, stone free 
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sods arc valuable since they allow proper root development. The culusa- 
tion of beet, which is usually done in a rotation syixem, has cenam 
adsantages for, m addiuoa to bemg a valuable cash crop m itself the 
“tops" provide a useful feedstuC the beet pulp forms a nutnuous cattle 
feed, the factory waste can be used as a fettaliser, and the culuvauon of 
beet helps to “clean" the soiL 

Nearly all the world's supply of beet comes from other the Urge sugar- 
consummg countries which share the more fertile sods of the Creat North 
European P lain , especially Russia, France, West Germany, Po l a n d, and 
Czechoslovakia, or from the Umted Sutes, parucularly California, 
Colorado and Utah where it is gtow-Q under imgacion. 

Beet sugar enters into lotcmational trade scarcely at alL 

Cane and beet sugar are complementary rather than compeuuve m 
thar disQibunon. They both undergo the same refining processes, and 
there u no dificrence m the final sugar-produce Cane usually yields a 
greater quanucy of sugar per acre, but. weight for weight, beet u more 
profitable. 
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It64 

U S SA S0.J00 

France W.Sji 

PoUn 4 12.574 

West Genmny IJ.247 

Czecho]]ov4iJ4 7.474 


if6} 

71.54a 

1 8.974 
16960 
12 314 
10940 
5662 


SPICES. ESSES'CES. ETC. 

Spiccs nuy be deiined u fh\ounDg stu£. usuiUv arominc subsuaccs 
of ttCJpical ot sub-tiopical \tgetaUe ongin, xibich comfi ftom tbe 
leaves, flow ers, bernes, seeds, baik, and taoo of plants. They arc sndcly 
used m cooldcg to flavour and season, and make more piquant and 
palatable dull and uninteresting foods. Occasionally they are used in 
innfectioncry, e^. aniseed, ginger, and sometimes in the makmg of 
hqueun, Pernod, Kuntmel. 

The Tvoed spice comes ftom the French <p'rc. vshich. in mm. derives 
&om the Laua rpeeier, meaning "sort** or “J^d.” A French grocer soU 
ealit his shop an ep leene Even the English word grocer can be traced to 
the spice trade, foe ic comes from the medieval merchanB who bought 
ud sold in “gross,” i.e. m large quanoaes, as distinct from those who 
engaged in tetaibng. The Pepperen formed one of ihe earliest xnediev al 
EngOi guilds, for they were IQ eostcnce as early as A.S iiSo In 1345 
they w ere mcorporacedintoagroup which became the Grocers' Compan) 

Spiccs, along W7sh sdks, gems, and perfumes, w ere the most important 
of die early articles of trade. The Romans imported considerable quantities 
of spices and even in the eentuncs after the collapse of the Roman Empire 
spices contmued to find a market in Europe and throughout mediev al 
tunes they formed a major (and from the point of view of value the most 
important) article of trade lo Europe spices w ere almost necessary for 
health, and certainly desirable for scasomug the salted food of winter and 
the salted fish of Lent. In the days before canning and rcfiigcranon, food, 
if u was to be kept fbe any length of time, had to be pickled or preserved 
in some way to keep it eatable. 

These days, apart from pepper and mustard, which are widely used as 
condiments, spices are by no means as unpoctant, iriaiivcly speaking, as 
they were four or five hnndred years ago. In Europe and m English- 
speaking countnes, spices are mostly used m the meat-packing mdustnes 
and ID the manufacture of pitkles and sauces. Vanilla, wbidi is a flavour* 

* Note these Ssmes refer 10 producDon of beet, and oot to sugar productioa finm 
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mg essence, rather than a spice, >s much used ui the confectionery busmess 
Some peoples, particularly in the tropical regions, use much spice to give 
some variety to the monotony of dieir diet, for example, the peoples of 
Indu make great use of curry powder and the Latm Amencans use chilli 
powder. 

TROPICAL AND SUB-TROPICAL SPICES 

Some of the better-known spices arc 

Allspice. The dried, imnpc berry of the pimento tree, a member of the 
myrtle family, which is a lutive of Central America and the West Indies, 
most of It comes fcomjamaicaand It u frequently called Jamaican pepper 

Cassia. The dned bark of an evergreen tree belonging to the laurel 
family. 

CiHHaiHOM. The dried umet bark of a small tree which belongs, like 
cassia, to the laurel family and a a nanve of Ceylon 

Claves. The dned dower-huds of the clove tree; the flow er has a highly 
aronunc, pungent smell anda hot taste; most of the world’s supply comes 
from the East Afincan islands of Zanzibar and Pemba. 

Cinder. The dried, tuberous roots of the gmger plant which onguuUy 
came from southern China ; the ground-up roots produce “biosvn gmger” ; 
preserved gmger” is made by pickling the roots m syrup. 

Mace. The dried, ground-up outer red membrane co\ermg the kernel 
of the fruit of the nutmeg tree: mace Is omdar but slightly stronger than 
nutmeg; only ^ oz is obtained from I lb of nutmeg, hence it is expensive. 

Nutmeg. The kernel or seed of the fruit of the nutmeg tree, a tropical 
evergreen onguiatmg from the Banda Islands m the East Indies; the 
world's supply comes mosdy from Indoncsu though a little i$ produced 
m Grenada in the West Indies. 

Pepper. The most important of all die spices, pepper comes from the 
bemes of a creeping vine nauve to southern India; it is now mosdy 
cultivated m Cambodia, Indonesia, and Sarawak; there are white, black, 
and red peppers, the last being the most pungent of all spiccs. 

CarJamom. The dried npe fruit of several plants related to the ginger 
plant; much grosvn in India, it is one of the prime ingredients of curry 
powders. 

Capsiatiii. The dned pods of a dwarf plant found in Centra] and South 
Anicnca and also grown m India; the pods are known as chillies or red 
peppers; ground, they produce die so-called Cayenne or ‘Ted” pepper. 

Tiimtene. The dned ground stem or root of an Has t Indian plant belong- 
ing to the ginger gamily; similar, but more ducrcct, m flavour to gmger. 

yaulhs. Tins is a flavouring essence rather than a spice; it comes from 
the dned pods of a chmbing orchid which jicld a flavouring material 
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mucli used these days m the ziuLing of chocolate and ice-aream; much of 

U comes front Mexico hut it is also produced m Madagascar and Java. 

TEAn»ERATE SPICES 

Although the majority of spiccS comes &om tropical and sulvtcopical 
regions, a numher are products of die more temperate lands. The most 
noteworthy arc. 

Aiusetd A liquonce-flavtsatcd spice whsA comes from the Middle 
East, much used in sweeNmaking, aniseed is also dualled to make the 
hqueurs anisette and Pernod. 

Caraway. The seeds of a dned, npc fnut which grows wild m Asia, it 
u used in the making of the liqueur Kumnid and m confecnonery 

Cendiiirr. The dned fruits of a plant naove to Southern Europe and 
Asia Mmor, it u mainly used as an ingredient m sauces 

iVfuiidrd. The ground seeds of scveia] speoes of annual plants, mainly 
the white and black mustard, first introduced uco France by the Romans, 
It u now widely grown throughout northem Europe and m North 
Amenca too. 

Cumin seed. Similar to, hut stronger caraway seed, diis forms an 
impoitant ingredient of curry powdm, cumin seed is probably native to 
Western Asu. 


Exncasrs 

t. With refermee to cu/w cacao at discuss the charactensna of planta- 

tion »nculnice in the tiopta id lerms of pb) steal and economic condinons. 

a. Desenbe the condmons in whidi tea, codec, and cacao are grown Foe eat 
of (hese commodines show how u enicfs into wotld trade. 

] Compare and conciast the world ptoducnmi and world trade ui cane sugar 
and beet si^ac 

i. Ducusa the pan played by sugar in the economic geography of the West 
Indies and show now is hu uiSuenccd recent developments m Cuba. 

j With reference to two widdy separated areas, examine the varying condmons 
under which eilArr bananas or atno fruits ace produced comuiero^y 

6 Give a brief desenpaon of the culovauoa of turo of the following (o) tea in 
As sa m , (t) cacao in Ghana, (c) coScK in Colombu, (d) yerba mace ui South 
America. 

7 Give an account of cofin producooD and coflce exports in soulh-easleni 
Brazil. Ulumate y oui answ er wi^ a sketeb-nup 

8. Wnie an essay on the cidovaaon of die vine and the production of wane ui 
one of the foUowrwg countnes Spam. Fcancc, West Germany 
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ANIMAL FOODSTUFFS 


THE DOMESTICATION OF ANIMALS 
Exactly how, when, and ^\hcrc aiuinals rami* to be domesncatcd is not 
known with any ccrtaintj’. 'The oicumstanccs leading to the domesnea- 
Qon of animals is a matter of speculation The dog appears to has e been 
the fint of the wild animals to be tamed and dieic are suggestions that it 
was domesticated by Palaeohthic man perhaps lo.ooo years, ores en more, 
ago. The ancestor of the dog is the ssolf and many people behese it 
became tamed through its assooaaon with early human settlements as a 
scasenger on the food discarded by pncmtis’c man. In this ssay the ssolf, 
bemg fed, ss ould become loss fierce and ssould also become Cuniliar ssich 
man. In due course, espeaally ssben cubs ssere bom and brought up in 
assocuQon ssith man, die arumals would become tame and, ultimately, 
domesticated. The domesneanon of cattle and sheep may w ell have been 
due to man and beast bemg compelled to use the same water-holes when 
the phase ofdner condiaons set mos’cr the present and belt of the world. 
But pceosely hosv animals came to be domcsocated is problematical and 
It u unlikely we sliall ever find the answer. 

Exactly ssben dooiesacacion of cattle and sberp took place is also un- 
knoss-n but there is some evidence lo suggest that it occurred around 
5000 B.C., approximately at (he same ome as the discos’cry of the art of 
grossing crops. These two important developments helped to usher in 
the Neohthic icvolucon which sas> the development of cisiliscd life. 
Wall carviDgs m Anacnt Egypt indicate quite clearly that dogs, cats, 
cattle, and sheep had all been domcsucaccd scry' early on in history. The 
horse and the camel seem to base been domesticaced later; ccrumly they 
do not make (heir appearance in Europe until about the beginning of (be 
Christian era. 

Opinion mchocs to the belief that dooicsucaaon. at least of cattle, 
sheep, goats, and horses, and probably du camel too. fine took place m 
(he Near or Middle East or perhaps on the grasslands of southern Russia 
or Turkestan. Catde hasc their ancestor ut the urus, or wild ox, which 
continued to live m Europe unol mcJicxal umes. The progenitor of the 
hone was the small steppe pony whicli roamed the grasslands of Eurasu 
many thousands of yean ago and was, at fint, hunted by Palaeohthic mao. 
Its use as a riding animal may daicfiom die Bronre Age. Some creatures, 
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es ihe pig. \\atct buifalo, elcpiunt, andtbuls. were not 4 oni«ucateJ in 
the scini-anil Uaiis. rather do liiey appear lo have come onginally from 
South-east Aua. 

use OF DOMESTIC ANIMALS 

One of the intcrnung fam about animai life u chat rclatu civ few have 
been liomcscicatcJ and iliat no addition to the list of dontcscicaccd animals 
has been made for two or tliree thousand years (although man has tried 
to domcsucate ccruin odier animals, tg the canbou and the atbta) It 
w ould seem that some animats are amenable to domesucatton , oihen are 
not. Yet another tnicrcstmg (act about animals is that only tw enty-rour 
speaes are of much economic significance and “six of these arc cattle, 
three belong to the camel famJy, and two each to the horse, goat, hen. 
and duck famthes. The dca. pig. dog. cat. and pigeon faituhes have one 
repraentative each. The other two speaes are insects, the bee and the 
tilkw orm "* £lrphants should perhaps be added to this list (see Fig So) 

Amnub, chicHy docnescie aiumals are used for a variety of purposes 
(4) for carrugc or draught, (() for food, chiedy meat and cailk, (r) for 
v.oo\asv«ihaiT andsdk, (d) fot hides, skins and oihet taw nutenals These 
are their pnnapal us <3 but they have minor uses, fg for hunting, for 
protection, for scav engmg, for fertiliser, for ntuaJ practices 

Animals contribute much to the world’s economy . in fact, the annual 
V alueof their contribution u greater than that provided by all the minerals 
Althov^hsomeamiiulsuedcchiunguiiniponaace.e^ the horse, anmul 
life as a whole is contributing mote each year to the world's economy, 
this u partly due to human needs, partly to human efforts "Ciological 
sacnce has enabled the devdopment of new breeds and prov ided for num- 
bers and for quaLty The control and improvement of the animal popu- 
lanon by man has been as rcvoluttonary m 10 effects as was the revolution 
in mechamcal sppbaaecs m the mnciccDih century. As sources of meat 
and milk, or as draught animals and as providers of hair, wool and hides, 
fun and skins, the animals, wild and donmticaced alike, arc extremely 
important in the modern world. It is the wetem industmJ sutes which 
have uohsed them most, and it may be noted that two-thirds of the 
wiorld's human populanon largely abstains from meat or any extensive 
use of animal fibres ”■(■ 

In. this chapter we are coocciiied only with animals as producets of 
foodstuffs, that is with the production of meat, milk, and dairy produce, 
and commodities of minor importance such as hone) 

• Shaw, E B WnU Eanemu C€rgr42fh/, p 170 

t Gauld, W a A/an. Nafurr. and Time, 1946. p loj 
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CATTLE 

Cattle ate reared for three difEerenc reasons (o) as draught antmals; 
(fc) for beef production; and (c) for dairy products It is unusual for cattle 
to be reared for a dual purpose Cattle for draught purposes are reared 
aumly in south-eastern Asia and nidi beasts yield poor milk and meat 
Elsewhere m the world, cattle are masdy reared for beef and iviilL. 



fic. }$. — DAIRVtNC AND MEAT PKODUCTlON 


Cattle arc, in fact, die worlds chief providers of meat and dairy produce. 
The demands of beef catde and dairy cattle m respect of fecdstuffs, 
stalling, attennon, and labour dtlTcr greatly and commonly there is 
specialisation in one or the other. But in regions luvuig a nuxed farming 
economy it is not unusual for both beef and dairy cattle to be raised on 
the same farm. 

Cattle arc widely spread throughout the world. Large numbers are 
reared In both temperate and tropical grassland areas, but, in general, 
more and better beef and dairy produce are obtained Eoin am'mah raued 
on the former, whose grasses are more iiutnttous. Most cattle per acre, 
however, are found not on the world's natural grasslands but in the cool 
moist temperate lands of Wcstcni Europe and the north-eastern part of 
the Umted Sutes, areas which were onginaliy under forest, but which 
are now under "artificial pasture,” le. man-made grasslands. In these 
regions plentiful rainfall evenly dianbutcd throughout the ) car provides 
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supcnoc piscuie to that {bunil od the natural temperate grasslands 
Moreover, in these regions man grows fodder crops, eg oats, dover, 
roots, which can be us^ as extra feed. Animal rearmg here tends to be 
part of an integrated mixed farming system unlike that which is tv'pical 
of the natural grassland regions Again, animal fuming is stimulited in 
these regions because the peoples enjoy high standards of hving and large 
urban markets are present. Some countries or parts of countries, eg 
Denmark, Holland, Normandy, Eire, have tended to speaahse in the 
production of meat and dairy produce 
One country, India, his mote cattle dun any other couacry m the w otld' 
some i8S milhon. India is not a country of either natural or aiQtioal 
grasslands, why, then, has « such a large cattle population’ Why, 
csf'caaUy when the peoples of tndu cat hide meat or dairy produce’ 
The reason IS that cattle have a nnialiSDc status, they arc sacred and cannot 
be killed. The result u that Indu is pbgued with large numbers of under- 
nouiuhcd, scrawiry beasts ptoduang very htde nulk and meSaent as 
draught amnuls, yet consuming large qiunnnes of food that can ill be 
spared. 

On the Sudan of West Aihca and m East Aihca large nuinben of cattle 
are kept by caav e herders In Africa, however, cattle are used as a vard* 
sock of wealth, a native measures his wealth in terms of the numbers of 
cattle he possesses Note, however, that it u quantity, not quality of 
cattle, that is imporunt These jmmah ve seldom slaughtered and native 
African cattle raising bes outside the field of cotnmetctal stock rearing 

Above we mentioned there were six ly^es of cattle, but of the 900 
milhon cattle in the world two types piedoounate' (e) European cattle, 
of which there are many bcceds, which ate raised almost exclusively for 
the pioducnon of nulk and meat, and (h) Zebu or humped cattle, which 
are nauve to, and adapted to, tropical condinons and which are used 
principally as taught animals 

BEEF 

Although the finest beef catile prodoemg the best beef ate raised in die 
cool tempeiatc lands of Europe and North Amenca, these areas are in- 
capable of supplying the great demand for beef, hence the meat dtfiacncy 
must be imported from dsewhere. In the case of Nordi-wcstcm Europe 
beef IS mainly supplied by the southern hemisphere beef producers of 
Argentina. Uruguay , and Austtaha. Large beef herds are reared on the 
pimpas ot natural grasslands of Argentina, Uruguay', and southern 
Btanl, w here both alfalfa and irmw are grown and used as supplementary 
feedmg stuffs The beef is prepared in JhgonJicos (slaughter-houses and 
freezing plants) and uhieftt (canning lactones) and the chilled, frozen, 
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and tinned meat is exported to European nutkecs The tropical grasslands 
or rampos of Brazd and the /ianos of Venezueb hold out great possibilities 
for beef production and, although improsenietits and developments are 
gradually taking place, these areas arc still of only relatisely nimor im- 
portance as beef producers because of infenor breeds, poor feed, trouble- 
some insect pests, such as the cattle nefc, and inadequate cominumcations 
and packmg plant The Australian and South African grasslands are 
largely given over to sheep, but substantial numbers of beef cattle are 
hetded on ktgc tanch« m the tropical pacts of Australia and frozen beef 
from the Northern Territory and Queensland is shipped to Bntain 
In the United States, which k die largest beef producer in the world, 
beef cattle are conctnttaitdm the Com Belt but are bv no means confined 
to It. Large herds are grazed on the pcaines and then moved mto the 
Com Belt for fattening prior to sbughter Most of the beef cattle 
arc reared some disuncc from the great consuming centres, m areas 
where it is more economic to use the bnd for maize growing or where 
the climate is unfavourable for crop production. Amencan beef u good 
quality beef and a large number of sbughter-houses and mcat-packing 
plants tuna out pnme becC tinned meats, and meat produas 
The pnnaple of cold storage, which was brgelv developed between 
i86o--8o, completely revoiuoonised world trade in beef Pnor to this 
development, beef could be exported only as dned, salted, or canned 
bee£ The uivenoon of eold-stotage plant, the refrigerator car, and the 
cefngeratof ship made it possible for far-distant meat producers, such as 
Argentina, Australia, and New' Zealand, to export carcasses to the markets 
of north-western Europe and the eastern Umted Smes 


Taaie XI — CattU «ni Betf ^vJactum — 196s 



Cad/e num^tn 

Beef proJiMton 


(m imnKw) 

[ihoiisji'i rietne Ians) 

India 


_ 

USA 


*940 




Bnzil 


1417 

China 



Aigentuii 

France 

«6 

1387 

West Germany 


1084 

Umted Kingdom 


Sill 


DAIRY PRODUCE 


The production of daicy ptoduK entails a much mote intensive type 
of farming than does beef, and the areas devoted to dairying are very 
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Denmark’s preeminence as a prodocer and expener of "breakfuc tabic ptoducu” 
begin about 1S70 Up to chat nme she was a graiD-produnng country put eom- 
pection &om the vast new uheatlands oftbe New World threatens nun and 
Denmark was compelled to change the basis of her agriculture She turned to 
Lrestock rearing with special emphasis upon dainmg For this Decimark had tii 0 
natural advantages* cool, moist condittons desirable for the rearing ofnulcixows 
and a geographical position near to the denselj-peoplcd, highJs 'industrialised 
countnes of Europe which provided good maiVcts Fiozn the cariien days dairy 
farming was greatly helped by the introduction of the cO'Operativc $)vtcm wluch 
undertakes the preparation and marketing of the dairy produce and the bulk 
buying of animJ foodstuffs, fertilisen, etc. Today, Denmark has about 12J0 
CO'Operativc dairies, which deal with of die tmlfc produced and which pro- 
duce some ijd.ooo tons of butter and 1:4,000 tons of cheese annoally, and more 
than fifty co^wrative bacon factories. There is tclatively Lctlcland under gras; 
mostly the sou is intensively cultivated to pcodiice gram, roots, and odier animal 
feeding stuffs Denmark’s limited area iKcessitatcd that the most intensive and 
economical methods of farming should be employed and the fanner contnves 
to get the maximum return from hs land and his animals Great attention is paid 
to animal breeding, feeding, roiDting and to the quality of the products produced. 
Butter, cheese, eggs, bacon, and canned milk and meat products are the major 
Items of the dairying mdustry. 

This 1$ an example of a simj^e dot dntribution map* each dot represents a 
correctfy focated dairy . each mangi; a bacon factory. For furtiler details of this 
type ofmap $« the caption to Fig 7 «. 
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restnctcA Milk, la 10 liquid state, has an economic limit of dismbnQon 
of about wo bundted ttnW, but m tts processed form, of buttet and cheese 
It can be earned much farther (pamcnlarfy if the aid of refrigeration is 
invoked), and m its condensed, turned, or powdered form it can be 
transported over very long distances The demand for fresh milfc neces- 
sitates Its produenon on the spot cw at least tn close proximity to the 
consummg areas. If markets arc not close at hand, there is a disonct 
tendenc} for the milk to be turned mto butter or cheese Dairjmg has 
thus tended to become very speoahsed, each dairying area concentranug 
upon other tnilk or butter or cheese 
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provide big, near-by markets It is interesting to note that Denmark 
tends to speaahse m butter and bacon, whereas Holland and Switzerland 
concentrate upon cheese The Umted Kingdom, though a large producer 
of milk, cannot satisfy all her needs of batter and cheese, and so must 
import large quantities Considerable amounts of butter are imported 
from New Zealand which has a la^e surplus 
In North America, cattle grazed on the cool, moist northern Atlanac 
coasdands produce large quastaties of milk for sale m New York, Boston, 
Philadelphia, and other big aties States &idier west, such as Wisconsm, 
Minnesota, and Michigan, have a smaller milk sale and so tend to concen- 
trate more upon the production ofbutter and cheese In die Umted States 
and in the St Lawrence lowlands of Canada too (another dairymg area), 
dairying is hampered somewhat by the cold svmters which necessiute 
wmter shedding and stall feeding wth hay and silage 
During receht years many oAcr countnes, becoimng educated to the 
value of milk as an item of the diet, arc urging their peoples to "dnnfca 
pinta inilka day." Argentina, India, Israel, and Japan are but a fesv of the 
countries which have begun to develop dairying industries, although the 
output of milk and milk products u still sm^. Valuable and interesting 
as these developments are, we should note that few of these countnes 
possess natural conditions favourable to large-scale dair}ing. 


Tabu X1( 

Dulltr tnJ Clietse Prtiiutien-^t^iS 


Biiiief 
(tlioiiunJ nitir 


Cheese 

[shoustnd snenie Mis) 

USSR 

n»a 

USA 

1082 

USA 

. <50!> 

France 


West Germiny 


USSR. . 

468 

France . , 

. 4JO 

Italy . 


New Zealand 


West Germany . 


Australu 


Necherlandt • 


Ease Germany 

197 

Poland 


Poland 

17* 

Ar{;mti na 



IM 

UK. . 


Canada 

l>7 

Denmark 

nj 


MUTTON 

Sheep are seldom reared for a dual purpose; normally they are raised 
either for their w ool or their meat Generally speaking, sheep reared for 
their flesh require better pasture and arc, therefore, concentrated in tlic 
wetrer areas. Mutton and lamb (this is a butchers' distinction, ‘'Jamb” 
being the meat produced by sheep killed before they are eight months 
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old) aic mudi less impottjnt ttv«v feeeC Af ut feoia the people of Bnoin, 
Australians and Ncw Zealanders and dw peoples of the and zone of the 
Old World, mutton and lamb are of httle sigi^cance as a foodstuff. The 
Continentals and the Amencans, (br instance, cat very little. 

Alost of the world's mutton and lamb k obtained ffom the southern 
hemisphere and New Zealand dominates the world market. The cool, 
moist low lands of New Zealand are ideally suited to the rearing of sheep 
for their meat and in this respcrt New Zealand contrasts with Australia 
which IS predominantly concerned wath the producaon of wooL New 
Zealand does produce some wool but this is largely a by-product of her 
meat mdustry. Other producers of mutton and lamb are Argentina, 
Uruguay, Chile, and Austraha 

Bntam is the leading w arid importer of tnuttoa and Iamb, taking some 
90 % of the w orld export 

P/GS AND PIG PRODUCTS 

The pig, u w e ha^e alteady noted, w-aa lint domesticated in. South-east 
Asia, probably by the Chinese, and it u interesting to find that approxi- 
mately a quarter of all the pigsm the world are sdU to be found in China. 
Figs are essenually animals of the forest, not grassland, unlike caede and 
sheep they do not ruminate and, though they will eat grass, they cannot 
h% e puxely on a grass diet The pig « by nature a scavenger, eanng aconu, 
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beech mast, roots, etc., and in tb^ respect is a most useful animal as it will 
feed successfully on domestic garbage and turn it mto good food Al- 
though “back-yard” and “hen-nin" pigs, fed on “pig-swiU” arc soil 
reared, most pigs these days arc raised on pig farms and fed on a diet of 
cereals, potatoes, and skimmed milk For this reason, pigs arc frequently 
associated with cattle on dairy fums. 

The chief pig-rearing regions ofdie world arc the United States, where 
they arc mostly found in the Com Belt, sometimes called the Hog Belt, 
north-western and central Europe, where they are chiefly reared on 
potatoes and skimmed milk; A^entina and Brazil where they are fed on 
maize ; and China where they forage on whatever domestic or field left- 
overs arc available. The Moslems, Jews, and Hindus regard the pig as an 
unclean animal and wdl not cat pig meat, hence pig-keeping is largely 
absent through much of Africa and Asia. 

In addition to the producaon of pork, f e. fiesh pig meat, bacon, ham, 
and laid are obtained &om the pig. Bacon and ham are cured forms of 
pig meat. The bulk of the pig meat entering into inteniational trade is m 
the form of bacon and hatn. Important exporters are Denmark, Eire, 
and Canada. 


POULTRY 

The term, "poulrcy” embraces hens, ducks, geese, and turkeys Of 
these vinous birds, the hen is the most important It is widely spread 
because of its tolerance of a wide vancty of climatic conditions, because 
it can thrive on all sorts of food, because of its high egg productivicy, 
and because eggs cannot easdy be transponed Denmark and Holland are 
the chief exporters of shell eggs. The Chinese have long had a great egg 
export trade but this has mosdy been in hquid or dned egg form much 
used in bakery. Poultry meat, especially chicken, is very popular, and the 
mcreasing demand has led to the rearing of chickens under the “battery” 
system. 

Waterfowl, such as ducks and geese, are much less important than hens 
except in one or two areas. In Europe, they are more particularly impor- 
tant m the Low Countries, Germany, and Hungary. Tliey are especially 
significant in the Far East and arc to be found wherever there is a tnckle 
or patch of water. 


HONEY 

The common honey-bee is found in nearly every part of the wotid. 
The keepbg of bees for their honey u an age-old practice and goes back 
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at least jooo yean, for it svas earned on in Ancient Egypt Honey pro- 
duction IS a local acemey of impoitance on die heathlands of the North 
European Plain. In the Umted States, California, Texas, and loss a are 
the most important commercial bcchceping states “The bee mdustry in 
California,” wntes E. B. Shaw, “has developed some mterestmg customs 
and problems In this state it is quite customary for the beekeeper to 
move from the orange distnct into one with an abundance of sage, then 
from the sage mto the bean fidds, or mto locahues uhere alfalfa is being 

grown”* The chief exporters of honey arc Australia and Canada. 


EXE*CIS£S 

I. Show how geognpbeal condiuons have brought about didetences in the 
nature and purpose of dairy farming betsiecii Switzerland and Demoark 

2 Describe the geograpmcal and economic condinons m Kich are necessary for 
successful dairy fanning, giving suiuble examples Eom the Briash Isles (£riir 
^fiJlJnJ EJucettontl Union Exomiiuhoas) 

3 Outline the pattera of wodd prMuenon and nade in meat What «o- 
graphieal condiaoiu favour producoon and bow far have transpert probfema 
mfiuenced the developmoit m tome areas* 

4. Examne the economic and pb)‘sical Canon which have inSumeed the 
developmoit of cosuneceial beef prodocuon m North and South Ainenca 

5 It u often said that the savanna bods may well be the furuR great stock- 
raising areas of the world. Desenbe the didiculon which would need to be over- 
come before this could become true 

6. Indu hat more cattle than any other coirnay, )et is not an imporunc pr^ 
ducer of either beef or dairy produce. Explain this seeming paradox. 

7 Give a reasoned account of the cattle tearing and meat production industries 
of Argentini. 


ll’niU Etontmii Cfogrophf, p 



Chapter XIII 

THE HSHING INDUSTRY 


The practice of foiling is one of man’s oUcst activioes. It is soil a wide- 
spread activity undertaken by prmunvt and advanced societies alike. 
Among some peoples, such as the Mootka Indians who lived on the 
coasts of Bndsh Columbia, the Yaghans ofHerra del Fuego, many of 
the Eskimo tnbes, and the South Sea Islanders of the present day, fishing 
was the basis of thw mode of hie and their chief food. Hsh still forms 
an important part of foe diet of many peoples, eg. foe British, foe Nor- 
wegians, and foe Japanese. Among many Oriental peoples it is foe most 
cheaply produced fonn of proton food and on fois account is of paroculai 
importance since animal foodstufo arc scarce. Fishing u also a major 
industry in some countries and contributes substantially to foe national 
exchequer; fois is especially so in foe cases of Iceland and Nom*ay. 

The modem fishing industry is a skilfiJ and highly organised mdustry. 
Important as fishing is, it must be recognised foat it supplies only a sm^ 
framon of foe world’s total food supply and occupies but a very minor 
proponioti of foe w'Oild's people. AJthMgh tome areas have been over* 
fished with foe consequent depleaon of catches, it remains true that foe 
seas could provide greatly increased quanQties of fish. The research and 
scientific development which have long been appLed to agriculture are 
only now b^inmng to be applied to fishing but already, as a result of the 
pioneer work bemg done, there are indications foat foe fishing industry is 
going to assume a role of much greater importance in foe future. 

Let us look, in tum, at foe nature of marine life, at foe methods of 
fishing, foe major fishing countries, and at the chief manoe products 
ofoer than fish. 


AtARJNE LIFL 

It has been snd that where food esdsts for fish ihetc wiU be fish for food. 
Just as people on foe earth's surface tend to congregate in certain areas, 
usually where the hving conditions are best, so also nuiuie life tends to 
live where foe hving conditions arc best TTiese conditions are best on 
foe continental shelves in temperate latitudes. The sun-ht aerated waten 
of these foallow shelf areas are favourable for plankton (minute forms of 
an'ifn»^ and plant life) upon wlucdi fish feed. Sometimes foe sea is so 
nch in plankton as to have foe consistency of thin soup. 

fit 
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Plankton is especially plentiful in ccctain parts of the ocean- (u) in the 
shallow seas ofthe continental shelves, (i) in cold polar waters, (c) where 
warm and cold currents meet, and (d) where cold bottom water wells 
up to the surface. Consequently, in these areas, which are nch in otgaiuc 
life providing abundant supplies of food fijr fish, fish will thrive and such 
areas form great fishing grounds Such grounds have not automatically 
given nsc to important fishmg mdustnes much has depended upon their 
neatness to dcmcly peopled countries needing to augment their food 
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Hsh may be grouped in vanous ways A common method is to divide 
them into pelagic fish such as hetnng, sardine, and mackerel, which Lve 
at or near die surface and feed on plankton, and demersal fish such as cod, 
haddock, pLucc, and sole which live and feed on or neat the sea-bed— 
the so-called "white” fish. Another mediod of grouping is to divide 
them mto those w hich live and move m shoals, such as herrmg, and those, 
the majoncy of fish types, w hich do not associate together. A third way 
is to divide them into ficsb-walcr and salt-water types although some 
speaes, noably the salmon, ate anadDanious. that is they live m the sea 
for the greater part oftheir lives bnt swam up the nvers to spawn in fiesh 
water These differences are important fiw upon them fishermen have 
had to base their methods of catch Ae nsc of dnft-nets to catch Ac surface 
types and of trawl-nets for the sea-hed types The fishing season is also 
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often deternuned by tlie seasonal migrations of certain fish types which 
have dutinctive migratory habits The antics of the hemng and the capers 
of the cod, for example, impart a sastmal rhythm to the fishmg industry 

Finally, though not fishes in the biological sense, we should note that 
marine life includes crustaceans, sudi as crabs, lobsters, crawfish; molluscs, 
such as oysters, cockles, mussels, and dams, creatures of the sea such as 
dolphins, seals, turtles, and whales, die seaweed, sponges, and corals. 
Altogether, these various marine fauna and flora account for some io% 
of the world fishery products. 

METHODS OF FISHING 

Man has used numerous devices for catching fish, among them spearing, 
trapping, and netting Native peoples m tropical regions still use spears 
and bows and arrows while angcruous traps are used by many simple 
fuherfolk. In the Orient a wide variety of nets is used. The Chinaman’s 
ingenuity has not only led him to invent elaborate fishing>net$ but even 
to enlist the aid of animals The fuh-eatmg cormorant, for example, has 
been cleverly used fiom the earhest tunes to catch fish, the birds have 
been trained, like hawks, to catch fish and bnng them back to the fisher- 
man and to ensure that they do bring them back and do not swallow the 
fish, nngs are slipped round their necks. Vucount Kelbum recounts seeing 
one old fisherman at Ichang m the Yangtse valley who used an otter to 
scare fish into his net Truly, fishing techruques may cake many surprismg 
forms 

The methods by which fish are captured m commercial fishing fall 
into three groups: line-fishing, netting, and trapping. Traps, usually in 
the form of wicker-work baskets, are used mainly for catching shellfish. 
Fishmg by bne consists of shooting overboard a line from which hang 
baited hooks Long-lines may be several tmles in length and carry two or 
three thousand hooks In areas where the sea-bed is rough or is fouled by 
numerous wrecks, snaking the use of trawl nets impossible, long-lining 
is often resorted to Cod ofTthe Newfoundland coast are usually caught 
by bne. Small boats called doriesaresent out from the “mother” vessel to 
do die actual lining. The Scotnsb haddock industry abo uses bnes. 

Ncitmg is done la three mam ways (Fig <Si). Fust, by dnfe-netf, these 
are nets which hang curtain-Iikc in the water and are kept vertical by 
wcightmg the lower end and buoymg the upper end with floats; the nets 
drift with the tide and the fish are caught by their gills becommg en- 
tangled in the mesh of the net Shoal fish ate captured in this way. A 
wvadetwVfittmgdsiftes eawlay dowivevnJsniles^MVimg. TVit pwition 
of the suspended net can be adjustedby manipulating the weights and the 
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OitfTtiawl isiski bag dr^gedakm^ the sea-bed. The fidi are trapped in the fine- 
meshed "cod-end " The otter tratv] is used on long-distance trawlers but for short- 
distance work has lately been replaced by (be more effiacnc and simpler Seme net 

Sei'ir rut made of cotton twme. it u much cheaper than the trawL It is not 
dragged on the Sea-bed so ss less Lable to damage from rocks and tvrecks. It 
floats ^usC below the sur&ce aitd docs not hold as much as the trawl, so tt has to 
be hauled m very fiequendy On the other hand it can be used by smaller vessels, 
requmng fewer mm. 

Drfi net used for hemng fishing They hang down from the surface Lite a 
tennis net in front of the hemng dioal, whidi ssvmu into them Many drift nets 
belongmg to diflcrent vessels are connected like an immense curtain, sometimes 
two inilcs long 

Ring net aCo nsed for hemng, hue by smaller boats and in more sheltered 
waters. The nng net is connected to a vessd at cadi end and the boats keep the net 
floating m an arc shape 'When the caldhis completed the boats come towards each 
other, foremg the fish mto the stnmg part of die centre panel, known as the "bag *' 
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buoys Usually ic is kcft close tt> the surface but i£ fishing is earned 
out during daytime the net is lowered since the hemng swim deeper by 
day. 

Demersal fish, v/hich live on or dose to the sea-bed and which rarely 
wander far from their feedmg grounds, «e caught by trawl net. The 
trawl net ts in effect a large conical-shaped bag, the mouth of which is 
kept open by a wooden beam or by otter boards. Such nets may be Soft 
long and the mouth of the net 50 ft wide. These nets are dragged along 
the sea-bed usually at a speed of between 2 and 5 miles an hour This 
method of fishing is resincted to shaUosv water areas and to fishing 
grounds with an even bed. Obviously submerged rocks and wrecks 
would tear the trawl to pieces. ‘A major factor in the dcchne of the 
trawling industry at one smdl West of England port has been the great 
number of wrecks, datmg from the First World War, which httered its 
trawling ground.”* 

The third type of net, usually used close to the shore, is die sme-net. 
Hemng are sometimes caught by seuiing The techmque in seining is 
to encircle a school of fish. The net is spread betis'cen two vessels which 
work against the ode and graduaDy drawdoser causing the fish to become 
trapped in the enclosing net The purse-scine, which is a variation of the 
seme net. is used in Bntam for catching mackerel in deep rsater. The 
purse^eine is also much used in the United Stares. 

THE MAJOR FXSHINC GROUNDS 

As we have already mdicated, the major fishing grounds are found in 
temperate lantudes. The chief reasons for this arci (a) fish food is more 
abumliiit m cooler water than m warmer water and, accordingly, fish 
arc more plentiful; (2>} the continental shelves are better developed in 
mid-lantudes, cspeaally m the northern hemisphere, than elsewhere; 
(r) the coastal regions m higher latitudes arc etdicr infertile orovercrovr ded, 
hence the people have turned to the sea to augment their food suppLes; 
(1/) it IS easier to keep fish ftesh and therefore to trade in fish m cooler 
climates than in warm regions. 

Within a broad belt m temperate latuudes, approximately between 30 
and degrees N, bordering the contmen^ areas of the northern 
hemisphere, arc to be found the world** maj’or fishing regions; they are 
four in number : (a) the marginal seas offnorth-w cstem Europe with which 
may be mduded the Icelandic area; (b) the shelve* and banks of north- 
eastern North Amenca benveen Cap Cod and Newfoundland; (t) the 
north-westem Pacific coast region of North Amenca benveen Oregon 

* FouvdS, N J An IntrcJiution l» Eaivmlc Ceogrjphy, p I4 
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and the Benng Strait, (J) the nurgmat jeas of eastern Asia around Japan, 
Korea, and off the coast of China 

In the southern hemisphere neither the fishing grounds cor the fishing 
mdustnes are so well developed aldiough considerable potcntiilities 
exist off northern Chile and Peru (now being rapidly developed), off 
the wesrem coast of South Africa, and off the western coast of Watem 
Australia. 


THE MAJOR nsmS’G COUNTRIES 
The accompanying table gives the candi of the chief fishing countries 
for die years 1962 and 1965 


TaaiE Xin 


Ash CMrh {rlifHOiiJ mttru tons) 


cCm 

Pero 

USA 

USSR. 

Spain 

C^da 

United Kingdom 
West Getmans 
France 
Iceland 
Denmark 


ifft* 


• FAO 


6*30 

apoj 

jajo 

133* 


t3a 


• 9 «S 

6879 

7463 


From the abose figures it 1$ clear that the £ast Asian region a of first 
importance as regards the weight of the annual catch. The Japanese 
fisheries have long been the most important tn the world Smee the end 
of the Second World War the Chinese fishing industry has increased by 
leaps and bounds and China now mm Japan a fiutly dose second The 
Japanese are the greatest fishing naboa on earth, the reasons are (a) the 
meetmg of w arm and cedd currents la die shallow Japanese seas favours 
abundant supphes offish, (b) the broken, mdented coasts provide numer- 
ous bays and coves for fishing villages, (e) the large population tihich is 
mainly conceniiatcd on the coastal lorslaods has caused the people to 
Cum CO the sea to supplement dieirhvdihood, and (d) the hmitcd amount 
of cultivable land has stimulated die tnduscr)' It is estimated that some 
5 million people are engaged, directly or indirectly, m the fishing industry. 
All ryp^^ of hsh are caught and eaten, for die Japanese are mudi less 
fastidious than Britishers about the kind of fish they eat. Anaent and 
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modem metliodioffiilung are Strangely mixetl, much ofishore fishing is 
done from small boats with only emde eqmpnjent, on the other hand, 
Japan has modem motor vessels 'nhich fish fat afield m the Pacific. 
Nagasaki is the priaapal trawler base. The Japanese cat more fish per 
head of the popidation than any odier people m the ss orld 

The Chinese, like Ac Japanese, love fish, but because of transport 
difficulties fish is common only m the coastal regions or m the vicimty of 
the great inland lakes. Fish-fanmt^, that u file reanng of fish, mainly 
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carp, in ponds and even m the flooded ncr-fields, u common in parts of 
China. The Chousan archipelago is the chief fishing centre, but Tientsin, 
Hai-chow, Amoy, and Foochow arc important fishing porn 
The fisheries of North-west Europe, vhich evtend from Portugal to 
the White Sea. form the worlds second greatest fishing region. The 
wcU-mLxed waters of die broad continental shelfi together with the deeply 
indented coasts, and the popidous countnes of the region, which provide 
a large market, are the chief reasons for the de\ clopmcnt of the industr)', 
although in the cases of Iceland. Norsvay, Scoilmd, and Holland the 
mfemLty of the soils also greatly somulated the fisheries in earher times. 
Norway, with an annual producoon of about 2 million tons of fish, is the 
leading fishing naoon m Europe. Some 60,000 people live by fishing 
The Lofoten Islands are the great centre of the cod fifiiery; farther south 
ih* wd. fishenat 'i.bkh. CsoiL •sks 

Trondhjem, Troms5, and Hamtne rf e se are die leading fishing ports. 
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In Bn tain, the second most tmporont fishing nation in North-west 
Europe, the industry is relamcly much less important than formerly 
although the value of the catch u stiD very great. The leading varieties 
of fish caught arc cod, hemr^, haddctch, hake, plaice, and sole, widi 




THE FJSRINC IKDUSTSY I89 

are the important centres of the hemng fishery On the west coast of 
Britain, Fleetwood and MJford Havea arc the chief ports 

France, Holland. Western Germany, and Denmark share m the North 
Sea hemng fishery and France, Spam, and Portugal share m the cod 
fisheries of Iceland and Newfoundland. Sardine fisheries ate important 
in the Bay of Biscay and off the Spanish and Portuguese coasts. 

Both the Atlantic and Pacific coasts of North Amenca are important 
for fishing. Especially noteworthy is the “banks" region between Cape 
Cod and Newfoundland where wann and a>ld curtents meet in shallow 
w’ateis. Here is an historically fWoiis and almost fabulously rich cod 
fishery. Fishing villages abound in Newfoundland, the Maritime Pro- 
vinces, and the New England States although the numbers engaged m 
fishing have decUned to less than half what they used to he— largely 
because of improved fishing techniques and the introduction of 
power-dnven vessels. Much shellfish u also caught in this region. 
lArge quanuties of menhaden and sbnmps are caught in the Gulf 
of Mexico 

The Pacific fishery is mainly concerned with salmon but bahbut and 
urdines are also imporuot. ^e trappbg of salmon is earned on on a 
big scale on the Fraser, Skeeca, Columbia, Sacramento, and other rivers 
of the notth*west coast. The deep ted sock-eye salmon is espcaally 
important and greatly prized for me canning industry. Almost every 
creek along this indented coast has its cannery. Hahbut, not so very long 
ago almost fished to extinction, ranks next to salmon m value. Pnnee 
Rupert, which is the leading fishing centre on this coast, is also the chief 
centre of the halibut fishery. San Diego, m California, t$ a major sardine 
fishery focus. 

In the southern hemisphere the fisheries has'c not been developed to any 
appreciable extent except in Peru. Until very recent years Peru’s fishing 
industry was extremely small, but ss-ithm the past five years it has grown 
with giganuc strides from 84.000 tons m ipjo to 3.531.000 tons m i960, 
6,830,000 tons m 1962 Co over lo.ooo.oootonsin 1968 More than 90% of 
the catch, however, is processed into fish-tneal for sale as femltser. Can you 
explain why the waters off the Peruvian coast should be so rich m fish’ 


L\’DUSTRIES BASED O.V FISHING 
A number of industries have grown our of the fishing industry. This 
means, very often, that as many people arc indirectly cmplojed as are 
directly employed in the fishing industry. 

Broadly speaHsvg. these sndusssiies mto two groups* (e) those con- 
cerned with the marine products themselves such as the drying, curing. 
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and canning of fish and the processing of foh to make fiih-oil. fish-glue, 
and fish-manure. Such mdustnes obsiousJy grow up in the fishing ports. 
Bergen m Norway, for instance, exports its fish in s-anous forms- as 
frozen, saiced, dned, pickled, and canned fish, but because of the enormous 
herring catch and the impossibility of processing all of it for human con- 
nimpnon, some two^dnrdi of it tt reduced to oil or converted into fish- 
meal for fernliscT. (i) The anciUaiy industries form a wide group and 
fflclude such diverse acm-ines as boat-buddmg, the manufacture of nets 
and other fishing tackle, the making of barrels, boxes, and containers 
(nncansl.sjlttefouag.andthemanufacnifcofice. Many too are engaged 
m the trade and transport of fish and a few find jobs in fish culture (e_f. 
the great plaice hatcher) in laim Fjord m Denmark) and fish research. 
Bergen, for example, to quote it again, has scscral interesting and im- 
portant functions m connection sviih the fishery it is the centre of the 
Norwegian fiihenes adrmmstraaon and the centre for occanographiol 


HUAUSC 

Of the vinous manse mammals which are eommeroalls hunted the 
whale u by Cir the most importanL There are rtvo mam the 
baleen or whalebone whale and the toothed whale. The former, which 
feed on knQ (small shrunp-Lke creatures), though found in all the oceans, 
are now mo^y bunted in the Southern Ocean. The baleen whales tn* 
elude the Uorquali, Humpback, and Right \Vhales. The so-called Blue 
Whale, which u the largest oeatuie of the animal kingdom and which 
may readi nearly loofi in length, u a member of the Rorqual group 
It IS cow scarce. Of the toothed whales, the two most important are the 
Sperm Whale and the Killer W'hale. Whales are mostly found m the 
colder waters of high latitudes but in winter they imgraie into the tem- 
perate zone and st is then that they mate. 

The chief whale fishenes are now m Antarctic waters, especially m the 
region between the southern op of South America and New Zealand. 
Formerly, whales weK plcnnfii! in Arctic waters but the) prosed to be 
such profiufcle prey that by the end of the nmcteentb century they had 
been £ sh^ almost to exancaon. Alodem, easy methods of catdimg are 
rapidly leathng to thcsamestatcofafiainEi the Southern Ocean m spite 
of mtemanotia] agreements which have placed certain restnenons on 
whaling. For example, in the i$m 4-7 season, over gooo Blue Whales 
were shot m Antarctic waters while in die 1961-2 season the number was 
only 1500 

Norn ay and the Umted Kingdom were die tradioonal w hahng nations 
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but during recent tunes Japan has become a major pamapant m the 
industry. During the whaling season of 1962-j (the season extends from 
15th December to 7th April), 22 6ctocy ships ("floatmg factory" ships 
were first developed in 1923), compnsmg 9 from Norway, 7 from Japan, 
3 from the Soviet Umon, 2 from ^ United Kingdom, and i from Hol- 
land, with a total of 253 catdier-boats, were in Antarctic seas huntmg 
whales. Recendy, the U.K. has sold its last factory ship 
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ihu whaling factory ship, the Sauihcrn Hmrarr. was onginaliy a Snush ship 
but 1$ now part of die Norwegian 6e6t Ihe tug is a converted catcher ship 
Largely because of competiCion from Japan and me Soviet Umon and the de- 
cline in the whale population, Sruain has withdrawn from the whaling industry 
and sold her last whdmg ship. Note the aperture at die stem through which the 
captured whales are hauled 

Whaling is a hard, tiring, and unpleasant job but if catches ate good it 
can be very rewarding. A good haipooncr can cam an average of about 
£,7,000 a season. The star haipooner of the Norwegian Christensen 
fleet earned £27,2^0 during the 1961-2 season! Approximately 50,000 
whales arc caught each year. They yWJ about 400,000 tons of oil, 
obtained from the blubber, worth some £55 jmlhon. In addition, they 
give some 60,000 tons of by-prodocts. the most important of which are 
wax from the Sperm Whale (used as the bans of cosmetio), whale meat 
(mainly eaten by the Japanese although a few years ago an attempt was 
made to marJcce it in Bntain). w&aIehteroiI{a valuaWc source of vrcimm 
A), whalebone (now of httlc value but half acentury ago in great demand 
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gtoundj, (ill) reguhnng net rnnh-aze (to allow immature fish to «apc) 
must be agreed upon 


I. Write a short essay on the iishing sndusBy along die east coast of Bnom. 
giving special anennon to the ptmapal fishing grounds and markets. (L'nii'n e/ 
£i!ure.‘ionjI Instilunofu) 

2 Give as account of the fishing industry in Great Britain and the prohlcms 
facing the industry today 

3. Mark 00 an outlme tnap of the Datish Isles five principal fislung ports and 
indicate reasons for their grov.th. 

4. Japan is die greatest hshing nation in the wotid. Eicplain nh) this is so 

S EapVun «h) diere is taanvdy Indc deselopmcnc of the fishenes m 
(a) tropical laatudcs. (&) the southern benuspheie 

6. \l^y are the world's major fishing grounds found in temperate bocudes? 
Locate the chief fishing grounds. 

7 In view ofcheworld'sfoodshoftagchowmightthenvrld'sfisherusbemore 
effectively udued’ 

8 Wnie an essay on ihe whalsig mdusery mdicaong die unportani whalmg 
cooscnes. the produeti of whaliog, and the f^hlems £>^g the industry 



Part Three 

INDUSTRIAL MATERIALS AND MANUFACTURE 


Chapter XfF 

INDUSTRIAL CROPS 


Many commoida arc collected or grown for mdiuoial uses. Alodem 
industry requires large quandcics of numerous vegetable products and 
such vegetable products, which formerly were frequently collected m 
thdr wild state (e g. rubber, palm od), must now be systematically culti- 
vated in order to meet the demand. In this chapter we are concerned only 
with the vegetable raw matenals consumed by industry. Broadly these 
niateruls may be grouped as follows: (a) fibres used in textiles; (i) 
vegetable oils: (0 rubber and gums; (d) tobacro. Textile manufacturing 
in Its vanous forms is one of the leadmg. as weU as one of the oldest, 
industries in the world. In many of the !es$>mdustnahsed countnes it 
forms the largest single source of industrial employment. A variety of 
fibres of animal and vegetable ongio. aag:mented in more recent tunes by 
artifiaal man-made fibres, are usra in the making of textiles Of all the 
fibres ^including animal and amfioal) cotton is the most important. 
Vegetable fibres of much lesser importance are flax, jute, and hemp. A 
number of fibres, chiefly abaca, sisal, and henequea, are known as hard 
fibres; they are chiefly used for making string, cordage, etc. 

Vegetable oils, used in evcr-incrcasing amounts these days, serve two 
purposes; they are used as edible oils, chiefly for the production of 
marganne and cooking fats, and as industrial oils used m the preparation 
of soap, paints, vainuheS, lubricants, etc. “As prosperity inaeases, the 
consumption of vegetable oils rises: more fits arc added to the diet, more 
tedinical uses are discovered for oilseed products as industry advances, 
and more soap is needed as cleanlmess changes fiom being a privileged 
cccentnacy to a umvcrsal necessity.”* 

A number of vegetable products, which are mostly so-called forest 
products, arc of great significance in modem industry. Ignoring timber, 
rubber is the most important of aD diese vegetable products. Of lesser 
importance are resins, gums, waxes, and vegetable d)cstufls. Some of 
these are dealt with in die chapter on forest resources. 

• TheO*J!>rJEte-cmitAlltt.p }s. 
t9f 
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Finally, tobacco, widely ^own and widely consumed, has given rise 
to an important farming and mdusinal activity 

COTTON 

Cotton IS the most important of all the industrial vegetable fibres 
Though long known — it was Amitur to the Ancient Egyptians — its 
large^calc use as a textile fibre is recent. Pnor to the rmd-eighteeath 
century, cotton fabrics were coosidetcd a lusury in Europe. However, as 
a result of the invention, in 1 79 j, of » cotton gummg machine and of the 
introduction of mechanised spinning and weaving, cotton cloth quickly 
came into its own and soon became the leading textile 
There are seven commonly recognised species and numerous varieties 
but cotton IS usually gtouped into two mam types — Atnencaa and 
Asiatic— which differ in various respects but which axe prunanly distm- 
guished according to their staple (1 e fibre length) Amencan types are 
loDg>tupled, Asiatic types short'Stapled, but plaat'breedmg and sdecnon 
have done much to improve both the staple and quahty of cotton. Amen- 
can Sea Island conon, which is exceptionally long-stapled, fine, and 
silky, u the mostly highly esteem<^l of all cottons, but is culavated in only 
relatively small quannaes Egypt produces the finest of the long-stapled 
cottons which are culavated on a large scale 

CONDmONS FOR PRODOCTION 

Ideal conditions for good conon production are (e) equable, warm 
condinons durmg the growing period with temperatures reaching 77° F 
(25® C) in summer, {b) a niuumum growing penod of at least aoo days 
fiee from frost smee die cotton plant is very susc^nble to fixist , (f) approxi- 
mately 25-40 in of tarn during the gtosvmg season or the equivalent 
supply of water by irrigation. (J) dry. sonny condinons during die matur- 
mg penod since ram at this time is apt to spoil the bolls , (r) a deep, nch, 
well-drained soil but one with a high moisture holdmg capacity, cotton 
IS an exhausemg crop, (/) a considerable supply of labour to meet the 
heavy demands of ploughing, sowing, weeding, and picking 
WORLD PRODUCTION 

World production and e.\porL BOtwidistanding a large home con- 
sumpnoti, IS dominated by the Umted Slates About a durd of the total 
world production and a third of the cotton entering mto mtemaoonal 
trade comes from the United States Although the acreage devoted to 
cotton has dechned m the State*, die output has been mamtamed by 
Rowing highg t yielding vancoes. Details of ptoduenow ise gwtn. ui 
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fig. 65. China , the Soviet Umon, India arc the next most important 
producers, followed by Brazil, Egypt, Mexico, and Pakistan. 

Recently China has greatly expanded her output and now closely nvals 
the United States. The bulk of the cotton grown m China is cultivated 
on the Great Plain and m the lower Yangtse valley; httle, hots ever, is 
exported. The Soviet Umon has fostered die growing of irrigated cotton 
in Soviet Central Asia (Turkestan). Indian production is concentrated in 
the north-western part of the Deccan ttdicre the nch water-retentive 



Note the climanc coonob’ the zoo fron-free day Lne, which also corresponds 
closely vith ihe summer isotherta of 77* F (zs* C), marbng the northaa limit; 
the 20 in. isohyee which marks the western limit: the oeccncRce of heavy 

autumn mns ui ihe south which have prevented the extoinon of the Cotton Belt 
to the Gulf coast. The chief produoog areas are: i. the High Pluni of north-west 
Texas; z. the Black Waxy Prunes; 3. the coastal plain of southern Texas; 4. the 
Mississippi flood-plain; j. the middle Tennessee valley; and 6. the Atlandccoaseal 
plam and Piedmont plateau. 

Black Cotton sods, derived fiom the weathered basaltic rocks, 6vour 
cotton culnvauon. Most of the cotton is coasuraed by the home looms 
but a httle is exported to Japan. Paktscan grows long-stapled American 
vantQts on the irrigated alluvial sods of the Indus valley and is a connder- 
able exponer. In Egypt, a major world exporter, pi^ucnon has been 
linked with the development of pocnnul irrigation for all crops must be 
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grow-n by jmgiuon in tlut coontry Egypnan cotton h of very good 
quality anJ u much tn demand. inorco\cr, yieldi arc high, but incrcated 
produenon t> handiappcd by the need to gro%v »ub«stcnce crop for 
Egypt’s rapidly expanding population. Tlioiigh not a major producer «c 
should note the growing importance of Sudan's Cctira cotton area Here, 
on the flat plain between At confluence Cif the Blue and White Nile*, 
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Table XIV 


Ccnon Pr^idim (m imisaid metnc (oru) 


USA. 

USSR. 

BnzJ 

Egypt 




1964 

im 

2410 

97J 

$90 

550 

sat 

jSo 


J256 

1258 

190S 

662 


577 

520 

4«7 


Richer less than half of the w orU s coxtoo crop eatm into mteraatjonaj 
trade. The chief exporters, roughly in order of importance, are the 
United States, Egypt, Mexico, Brant, and Pahistan. The bulk of the 
exported cotton goes to the important cotton textile manufacturing 
countnes ofEurope^to the United Kingdom, France, West German)’, 
and Italy — and to Japan. 

Table XV 

CtttM- (prrrmf^ ^uerWMU/) 

Uuc«d Kiagiem ... 14 

Fnoee . . . la 

Wen Germany . . it 

Inly ... 6 


FLAX 

The flax plant, a member of the nettle fanuly, has been used for the 
making of Imen cloth from very early tunes and may nvcU be the oldest 
of all textile fibres Linen has been found m the tombs of the early 
Eg)'ptians and fr^mettts recovered fiom the pre-hisconc lake-dwellings 
of Switzerland. Linen is made from the fibrous matenal of the flax plant, 
a plant sshich is alsogrosvn for its seed (Imscc^. Fla.x is aplant of mout 
cool temperate bnds but if it is grown for its seed it is usually culuvated 
in tvarmer lannides Linen 1$ much less important nowadays as a textile 
than formerly although fine linen doth has much to commend it. 

CONDmON FOR PRODUCTION 

Here we are concerned only with the growing of flax for its fibre and 
the geographical eondinons reqirircd for iti cultivation in this respect are: 
(4) cool temperate conditions with summer temperatures of between 
6 o®- 65®F (i6®-t8'’C); fairly uniform temperatures are desirable; (A) 
moderare rainfall of between 20-300. and a fiiVIy high atmoiphenc 
humidity: (0 lod land with a firm, moist, but well-drained soil which 
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has been w ell fertilised, (</) a cheap and abundant bbour force for much 
M otk is involved in the preparation of die fibre It is pardy for the last 
reason that flax cultivation has almost disappeared fiom Northern Irebnd 
and Vrhy it contmues to be grown m the Low Coimtnes, Poland, and 
the So\net Union. Flax is a very e.'thausong crop — so much so that it is 
seldom grown on the same land more than once m about eight years. 
Uniform temperatures durmg the growing season appear to be the crucial 
factor; a hot and dryish summer will result m the flax pbnt producing a 
coane fibre. 

FLAX PROCESSING 

The flax plant is usually harvested by hand; it is hand pulled (o ensure 
a maximum length offibre. It is piled up to dry and "nppled” or combed 
to rid the stalks of laves and sc^ Next, the flax u immersed in water 
and left to rot, a process known as "remng ” In former tunes bundles of 
flax were left to ret m streams, ponds, or field-side ditches (and one could 
always recognue the presence oftheflax by the nauseatmg stench which 
the deaymg vegetable matter gave oS). Nowadaj's the flax u commonly 
retted m tanks of water to which chemicals are added to help speed up 
the decomposmon of the vegetable matter After a long penod of soaking, 
the green, fleshy, resinous matter breaks down and tbe fibrous material 
IS then scraped or “scutched'’ to clean it of tbe soft vegetable macrer 
Tbe fibre is then dried and the longer fibres (or ’’Lne”) separated &om tbe 
shorter (or “tow'*’), for flair fibres may be anything £tom lO to is in m 
length. Only the longer fibres are us^ in the manufacture ofluien, the 
tow being used m rope-making Idxx fibre, though very strong and dur- 
able, has the senous drawback, from tbe point of view of manufacturing, 
of lacking mufbimity 

XPORLP PRODUCTION 

The cultivation of flax for its fibre u virtually confined to the North 
European Flam extending from north-eastern France and the Low 
Countries to Russia Of the total world output of some 6jO,ooo metric 
tons, the Soviet Union alone accounts for approximately mo-thirds In 
spite of the preponderance of production in the Soviet Union, most of 
the flax enrenng mtematianal trade comes fiom Belgium and Holland 
which produce fibre of very high quality Formerly flax w as grown in 
Northern Iceland to support the lo^ Imen industry but culnvanon has 
died out and the industry depends almost entirely upon imported supphes 
It IS interesting to note that dimng die Second World War, as a result of 
the inability to import supplies, the colDvanon offlax was resosauted and 
the acreage gttat^ expanded, but diiS proved to be only a temporary 
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matter and as soon as flax imports became available again the growing 
of the fibre rapidly declined. 

Tams XVI 

FUx Fibre ProStetiM ^ihoutani melnt tens) 

Iff* 

USSR.. J37 0 

Irance 86 3 

Poland 47-2 

Belgium 46 4 

Holland 39-5 

Czechoslovakia 24 1 

JUTE 

Jute IS the coarse fibre obtained from the stem of a tall, reed-Iite annual 
plant which grows in tropical swamplands It requires hot, moist con- 
ditions, mdeed, it is culnvated tmder flood conditions. It requires soils 



ijtfj 

44JO 

59-4 

SAi 

31 2 

16 S 
19-2 


of high fettihty and thrives on nver afluvium. Planted m early spring, 
it grows rapidly, up to hdghts of 12 ft, and within three or four months 
it IS in flower. The jute plant ts harvested when it is in bloom. Jute 
growing demands much hand bbotir and at harvest nme the bbourers 
A'c ofiea compeJird to work in water which m»y he up to thest nabtt. 
After the jute is cut, it must be processed in much the same way as flax. 
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has been v.cll fcnJised, (d) a che^ and abundant labour force for much 
work B involved m ihe prepanaon of the fibre It u partly for the last 
reason that flax cultivation has almost disappeared from Northern Ireland 
and why it continues to be grown in the Low Countries, Poland, and 
the Soviet Union. Flax is a very exhaustuig crop— so much so that it is 
seldom grown on the same land more than once m about eight yean 
Uniform temperatures during the growing season appear to be Ae cruaal 
factor; a hot and dryish summer will residt m the flax plant producing a 
coarse fibre. 

FLAX PROCESSING 

The flax plant is usually harvested by hand, it is hand pulled to ensure 
a maximum length of fibre It is piled up to dry and “tippled" or combed 
to nd the sulks of leaves and se^ Next, the flax is immersed m water 
and left to rot, a process known as “retting.” In former times bundles of 
flax were left to ret in stteaim. ponds, or fi^d-side ditches (and one could 
alwa)*! recognise the presence of the flax by the nauseating stench w hich 
the decaying vegetable matter gave off). Now adays the flax o commonly 
retted in taws of water to which chemicals are added to help speed up 
thedecoBiposinoTiofihe vegetable maRer. After a long period of soaking, 
the green, fleshy, resinous matter breaks dow-s and the fibrous material 
IS thm scraped or “scutched” to clean it of the soft vegeabte maRer 
The fibre is then dried and the longer fibres (ox “line") separated fiom the 
shorter (or "tow”), for fla.x fibres may be anything fiom in to i$ in in 
lengcL Only the longer fibres arc used in the manufacture of hnen, the 
tow being used in tope-nuking flax fibre, though very strong and dur- 
able. has the serious draw back, from the point of view of manufacturing, 
of lacking umfomucy 

WORLD PRODUCTION 

The cultivation of flax for its fibre is vutually confined to the North 
European Flam extending from north-eastern France and the Low 
Countries to Russia. Of the total world output of some 650,000 metnc 
tons, the Soviet Union alone accounts for approximately two-thirds In 
spite of the ptepondetance of producRoa m the Soviet Union, most of 
the flax encermg inCemaaona! trade comes from Belgium and Holland 
w hich produce fibre of very high quahty Formerly fla-x was grown in 
Northern Ireland to support the local Imen uidustry but culnvanon has 
died out and the mdustry depends almost canrely upon imported supphes. 
It is mterestmg to note that donng the Second World War, as a result of 
the mabihty to import supplies, the eolovation of flax was resuscitated and 
fce aerrage gteafiy expanded; knil flais proved to be otiiy a temporary 
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THE HARD FIBRES 

Abaca (Manila hemp), henegnen, and jisaJ are known as hard fibres; 
they are mainly used m the tnanu&cture of cordage and mattmg. The 
hard fibres dificr fiom hemp, jute, and flax m that the fibrous material is 
obtained from die leaves instead of the stems of the plants. 

Ahaca, a plant related to the banana fitmdy, requires warm, humid 
conifidons and feoTe, wefi-dramed sods for its successful growth. It is 
cultivated almost exclusively in the Phihppme Islands, whence it gets its 
altcmanvc name — Manila being the capitd of the Repubhe. Abaca yields 
a tough, strong, sea-water resistant fibre, hence it is especially suit^ for 
the mating of ship’s hansers. 

Hme^tn and nsef are really the same thing ; they arc speoes of agave 
native to Central Amenca. Henequen is grown in the Yucatan peninsula 
of Mexico. During the present century agave was introduced to East 
Africa ■where, as $1^ « « grown as a peienmal crop m dry. tropical 
clisutes It is an important crop m Tanzajua and is grown in Kmya 
sad Angola. Apprecnble quannoes are also culovared la the dry north- 
eastern '‘shoulder” of Brazil. It u used in the making of coarse twine and 
matting. 

OTHER VEGETABLE FIBRES 

There are anumbei of other vegetable fibres of lesser importance which 
may be mentioned. 

Ramie, or Cittna grtas, is a cough strong fibre which may be woven mto 
a textile. It is grown throughout cennal Chma, where it is much used. 

or Aur, comes from Madagascar; it is obtained from the leaves 
of the raffia palm. 

Phermutm, or Hew Zealand fix, is a fibre denved from the narrow, 
sword-hte leaves of a plant wtueb thrives on poor, boggy soils. It can 
be used for the same purposes as hemp fibre but very Lctle ofitis used. 

Kapeh, or vegetable down, b the floss obtamed from the pods of the 
so-called silk cotton trees, speoes of which grow m tropical Amenca, 
India, and Indonesia. Kapok, on account of its buoj’ancc is much used in 
hfe-savmg equipment. It u also much used as a stuffing nutenal in bedding 
and upholstery. 

Coir, the coarse, bnttle, fibrous material obtained from the coconut, 
b much used in the manufacture of brashes, matting, and ropes. Most of 
it comes from Ccjlon and India. 

Espana grasi, also known as alfi m North Afnca. b used in the manis- 
frerure of high-qualin- paper. Moir of k comes from Algena. Tunisia, 
and southern Spam. 
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A nouble feature of jute pioducbon is that some four- 6 fchs of all the 
jute grown m the worU is cultivated in the Ganges-Btahmaputta delu 
^ some periods dunag recent decades this area has produced more than 
95% of tsorld output) In this region is to be found the perfect combina* 
don of tropical dimate, flooded land, a&uvial tod, and abundant cheap 
bbour for the large-scale production of jute and, accordingly, it has be- 
come a very important crop. 

A large proportion of the jute is w oven (in the mills around Calcutta) 
into “gunny cloA" used for the making of sacks and bigt It finds oAer 
uses in the manuiacturc of carpets, hnoleum. tarpaulin, upholstery, and 
twine. 

Tabu XVn 

Jult PttJaentn (llmmnJ mftnt Inns) 


1964 >96} 

Pafeiiun 109* l»T9 

India 904 805 

Cbisa les 430 

Thailand 248 248 

Sraal SS 75 

Formota ij tj 

'World tool 2518 ]0M 


The bulk of the raivjute ts processed in Ae InAaa sub-cononeni but some 
IS exported to Bntam (Ae BntiA unpon goes mainly to Dundee and 
Barnsley here it u nunuficnued into hcssiaii}. West German), France, 
and Belgium The United States also imports considerable quanDttes of 
jtfte 


HEMP 

True hemp, sometimes called "soft” hemp to discmguish it from Ac 
so-called Manila hemp— a tropical “hard” fibre whicli is not really a 
hemp at all — comprises two speoes, one grown in Europe, the oAcr 
(known as sunn-hemp) chief!) m India 

The true hemp whiA is cultivated in Europe is closely related to, and 
grows under muA Ae same conditions as, flax. FurAermore, Ae fibre 
B separated from Ac plant stems by pro c ess e s very similar to Aose used 
in Ae preparation of flax. Italy has a ttadmon of producing Ae best 
quahey hemp fibre, but it ts also grown in Poland, Hungary, Rumania, 
Yugosbvia, and Turkey It is chiefly nsed in Ae manufacture of cordage 
and canvas. 

The InAan variety, sunnAemp, is used as a substitute for jute. India 
produces about one-fifA of Ae total woHd production of hemp 
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Rayon, or amfidal silk as it was once popularly called, is the oldest of 
the man-made fibres Chance played a latge part m its development as a 
textile. About eighty y cars ago. Sir Joseph Swann, a pioneer in clecmaty, 
was expemnenong with rayon thread as a possible filament of hght bulbs 
Spare threads w etc used by his daughters for their crochet work and this 
gave Swann the idea of using the rayon thread as a textile materuL 
Although amficia] silk tvas as early as 18S4, it was not unt il the 
turn of the century that its commercial production got under way and 
biggest and most rapid developments have ocnirrcd smee 1920. 

Rayon is made by treating wood pulp, cotton, and other vegetable 
tnatoials with chemicals to produce cellulose. The process of malting 
rayon is the same m pnnciple as that of the silkworm making a cocoon , 
die vegetable matter is reduced to a pulp by machmc and che mic al and 
then forced through a fine nozzle, die o^ulosc sohdifytng upon commg 
tnto contact with the air and farming a The world production of 

rayon condnues to ini-rr^<r rapidly, largely because of die relative cheap- 
of the fibre. Its production surpassed that of real silk m 1925 *ttd of 
wool jnsi before the Second World War. Total world produenon 11 
BOW about 2^ nuILon tons annually— alm«t twice that of wooL The 
producers are the United Sates, Japan, the United Kin|dom, West 
®*riiiany, Italy, East Germany', the Soviet Union, and France. 

Tbe true synthetic or non^ellulosic man-made fibres arc largely a 
dct'elopment of the last twenty-five years. In I9J8 came an histone 
event for women* the fint pair of nylon stockings vras displayed at the 
World Fair in New York! Since dat date, advances have been rapid. 
Froduction of purely synthenc fibres, of whiiJi ny Ion is easily the most 
tmpottant, has increased from nearly 100,000 tons m 1950. ^ 195.0®° 
in 1954, to about 500,000 tons in 1958. and to over a milhon tons at 
present day. 

While the past in this new world of man-made fibres may be said to 
Wong to the products of wood-pulp, cotton-waste, groundnuts, mi^ 
by-products, and other "natural” materials, there seems to be no doubt 
^t the present and the near future belong to the produen of petroleum 
The petroleum diemist has wroaghr miracles daring recent years and 
a profusion of new fibres to the textile industry. Thus, widim ^ 
‘pace of about half a century, nun has enlarged enormously the limited 
choice of fabrics imposed by the four basic natural fibres: ssool, cotton, 
and hnen 

V'ECCTABLE OILS 

One of the most important developments in economic produenon and 
*”de during the tw enneth century has been related to the mcreasmg use 
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SY}^THETIC FIBRES 

Ttc production of man-made or syndietic fibres is not\ an important 
industry in many parts of the norld Synthetic fibre production may be 
said to lie half-way bcw.eea the making tsF ce^tiies and chemicals', in 
fact, It has been amusingly but rather aptly descnbed as a “kind of 
chemical sheep-fanning ” hiao'^nadc fibres mav be grouped into tno 

I. Those denied fiom so-called “natural'’ matenals, for ecample, 
n ood pulp or cellulose, groundnut procesn. and casein (a waste product 
of milk) which, respecnveK. are used m the making of the fibres known 
as rayon, Ardil, and Fibrolane 

3 Those based on “true” svntheocs nhich are made from hidro- 
carbons, i e. coal and peuolenm. cspecvdlv the latter, and tibicb give 
tis such materuJs as Terylene. Tnccl Acnlan. and Orion, and. abot-e 
all. Nylon, now one of the most wideW used of all snasi-nude fibres 



lCgttFta> Imptrtsi Cb«nul tit. 

no. 6S — ^TxaruNE — man-made tore 


Checking the denier of the To^oie filamenc by weighing a fixed length. 
Wdeon, m north Yorkshire, is *1*^ great Terylcne making centre of LCX 





nC. ^ — DUCKAM OF A COCONXT 


Tlie coconut palm ami its fiaei Coir d used for brooms 

coconut matting, tbc aticD proradei t snbsimac for caare 
crockery, the fiesh a (be source of i ln ai xa ted cococut, and the 
dried (copra) n presed (o yidd as o2. 
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of vegmble oils. This mcrcased osc results mauJj from ttree dcsclop- 
mencs- (a) the production of animal frts lagged behind the increasing 
world demand for fats. ( 4 ) the gradually c'ctcnding uses to which vege- 
nbles oils can be put . and (r) teclmological improvements in the extraction 
and processing of vegetable o^ 

The introduction of niarganne as a substitute for butter and the grow th 
of the soap-making industry were the two mam factors somulatmg the 
development of vegetable oil producaon. But durmg the past half 
century vegetable oils have found an tncreasuigly wide range of uses, e 
m paints, varnishes, lobncams, plastics Between 1850 and ip50 the 
consumption of vegeuble oils increased fourfold, while betsveen I9J9 
and 1956 world production of vegetable od rose from 1+ to 20 million 
tons. This increased demand for vegeuble oils led to a great expansion of 
tropical planution agnculiure. 

It IS of mterest to note the changes which have taken place m the r)-pes 
of vegeuble oil used and in the panern of world trade which resulted 
frota the Second World Wat The wat, for instance, cut off supplies of 
Chmete so>a beans and Malavnian copra, this meant that consumers 
turned to alcemaase sources such as ground nut, sunflower, and linseed 
oiL The United Suies turned to cotton seed oJ. greatly expanded its 
acreage of soya beans, and introduced tung trees to supply tung oiL 
WanawesKotuges led to the substiiuuon of-oee vegetable oil for anothtf , 
especially as saennsts improved processing and refrning A further 
development has been the grotvih of oilseed crushing and oil expressmg 
in the producing countries in contrast to the pre-war practice of doing 
this mostly m the coiuummg countries 

Vegetable oil may be extracted from the fruits, nuts, seeds, or roou of 
certam plants. Let iis now briefly review ihc different vegeuble oils that 
enter into intcnunonal trade 
CROUND.VUT on. 

This IS obtained from the groundnut plant. The groundnuts, com- 
monly known as peanuts or ‘‘snonlcy nuts,** are really the seeds ofa plant 
belonging to the pea famil). The flowering stalks bend over after 
fertJmtion and ihe "nuts” fonn in the sod around the base of the pbnt 
The nuts are a palatable foodstuffand native peoples eat them and also 
grind them up to make a hmd of flciur. During recent years peanut 
"buwet'* has become common both m Dntam and m the United States 
The groundnuts when crushed ywld a valuable edible od which is much 
used m the makmg of margarine. It u also used m the manufacture of 
soap and plasQcs Theresidueformsanexcellentcattlefeedstuff. CroonJ- 
teens sat -widAy groww m vbc troptch »i w arm umperaie regions , divy 
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Tunisia, Greece, Portugal, and Tudcey, roughly m that order, are the 
chief producers. Some olive oJ is used in soap-making 
SOYA-BEAN OIL 

The soya bean is a plant of warm temperate areas and native to the 
far East. It has long been an important crop tn the East where the bean 
has been used as a \egeuble, made into flour and bean-curd, and its oil 
content used for cooking purposes. At the beginning of the present 
century methods w ere found to nd the oil of its ranad flavour and as a 
result it came to be increasingly used m the preparanon of margarmc. 



nc. 70 — DISTRIBUTION OF TTCFTABLE OHS 


So>a beans arc an important crop m Manchuria, China proper, Korea, 
*od Japan, During the mter-war penod a big trade developed in the 
“port of soya-bcm oil. especially fiom Mandium which contributed 
®'ct a half of the total During recent decades the United States has be- 
^®e a major grosver and espoiter. Soja-bcan oil is used not only in 

* preparation of fbodstuffi, chiefly margarine and cooking fats, but is 
put to many mdustrial uses e e in the niakinn of pamt and vamish and 
pnntmg-int. 

UMSEED oil 

hmseed oil u obtained from the cnidicd seed of the flax plant. When 

* Ugrown for oil, it is usually culavatcd under much warmer condinoru 
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regtom, cspgaaUy la and afound the Indian and Pacific Ocfans Coconut 
oil u highly valued and usually fomu the basis of high-grade tuaigarine 
and quality toilet soaps. The dned coconut flesh is usually exported as 
copra to the consuming countnes where the oil is then squeezed out and 
tefined. The residual pulp of copra fbnm a nutnoous animal feedstufi" 
Although copra is collected by traders from the scattered islands of the 
In dian and Pacific Oceans, the chief commercial sources are the coconut 
palm pUntauons of Southern India, Cc)loti. Malaya, Indonesia, and the 
PhiLppines The coconut palm also yields coir, the matted fibre which 
encloses the nut and which is used commercially m the manufacture of 
matting, brooms, etc. 

BABASSU on. 

Another vegetable oil, Lttle known as yet, but one which we shall 
probably bear much of in the future, »s that from the babassu (or babacu) 
palm. This palm, which fields a high-grade oil, grows m great groves in 
the north-eastern part of OraziL Thousands of miUions of these wild 
palms provide an enormous crop potential Present production is small 
The nuti are collected as they frU to the ground, '^ey are broken by 
hand with sledge hammen, each svorkcr producing about iSib of 
ketsels a day. One of the major ptoblcms of the industry Les in the hard- 
ness of the nuts they are extzeDuly dtflicult it> entk However, expen- 
menu hat e been undeitahen to deme a tiut-cracktng machine w hich will 
break the nut shell w'lthout damaguig the kernel If cheap proensmg could 
be introduced the whole pattcro of the vegetable oil industry might be 
changed, and Branl might find ns economy revoIuQomscd by the 
development of an oil industry larger dian its coffee industry Babassu 
oil has tnany appLcstioiu it can be used as an edible fat, as an ingredient 
in soap, as a lubricant, «vd provides an csceScnt substitute fuel for Diesel 
engines. 

ouvE on. 

Olive oil u derived from the fruit of the ohve tree which flourishes in. 
and IS fcstnacd to, regions having a “Mediterranean" type of climate lu 
the lands around the MediteiTanean Sea ohve oil has long been used as a 
foodstuff, tahmg the place of animal &Q in human consumpoott. The 
olive tree thrives under dry cnnditioia, indeed, it is intolerant of summer 
tain, and floumhes in thin, stony. Lmestone sods Once an ohve tree has 
become cstabbshed, it will ennonue to yield icvcral hundreds of pounds 
of fruit each yxir for as long as a century. Although someohves are used 
for food, the bulk of the crop » pressed for nil Pr^ucrion is very largely 
confined to die lands surrounding die Mediterranean Sea: Spam. Italy, 
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Known to the native peoples of America as caoutchouc, rubber tvas 
fint introduced to Europe by thefrcndieicplorer, laCondarnine, in 1735. 
Apart from its property of erasing pencil marks, it received little mterest 
or attention until Charles Mackintosh began to expenment tnth it as a 
is-aterproofing agent In 1823 Macfcmtosh discovered a method of tvater- 
prooflng cloth by using rubber, but unfortunately this did not prove to 
be very successful, for the rubber beomc sticky in hot ■weather and hard 
in cold This difficulty was not overcome tmnl 1844 when Goodyear m 
the United States and Hancock in Bntain discovered the method of 
vulcanisation, the heating and mixing togetlKC of rubber and sulphur 
which ehminated the former disadvantages. 

Until about 75 years ago the quantity of rubber used was small and 
most of It came from the Amazon Basin where Ac rubber tree grew wild 
Two developments m Ac last decade of Ac nineteenth century led to a 
greatly increased demand fornibber. first, Ac invention of Ae pneumatic 
tyre by Dunlop followed by Ae invention of Ae motor car and, 
secondly, the des’clopment of electrical power which led to the use of 
rubber for wire and cable insulanon The increased demand for rubber 
led to a boom in Amazonia and Ae rubber barons made big fortunes The 
boom lasted until Ae early )‘ean of Ae present century when, quite 
suddenly, it collapsed due to Ae appearance of plantanon grown rubber. 
Amazotuasuffiered an economicsetbackfrom whi A it has never recovered. 

The history of rubber is intimately linked wiA several names, with 
la Condamioe, Mackintosh. Good)ear. and Dunlop, already mentioned, 
and wi A Sir Henry Wickham. WKkhaoi. so the story goes (Aough this 
has recently been Ascrcdiced), was responsible for smuggling some rubber 
seeds out ofBtaziI m 1876. H»cse were sent to London and propagated 
in the hot houses of Kov Gardens Later plants were taken to Ceylon, 
and subsequently to Malaya, where it was known that Ae chmate 
and soil conditions were ideal lor rubber cultivation. WiAui a very short 
time large, efficiently planned esutes had been developed w W A w ere able 
to produce rubber in large quantiues and of superior quahty to that 
produced in Amaionia by hajAazatd coUcction and pnimove pioccssuig. 
Soon oAer planutions were set op in Ac AeiiDutch East Indies and, later, 
in Saraw ak, Indochina, West Afnca. and Ac Congo 

CONDITIONS OF GROWTH 

The pnnopal requirements for Ac production of rubber are Aosc 
charaaenstic ofcquatonal lowland areas (a) high temperatures ai eragmg 
80® F (ay'^C) and not filling below 70®? (it® C); (t) heavy rainfall, at 
least 60 in., evenly Ascnbutnl throughout Ae year; (f) undulanng land 
or gentle hill slopes allowing good dninage These arc Ac Aree physical 
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than aic desirable for fibre Argcntma and the United States are the lead- 
ing producers oflinsced, but In^a and Canada are not for behind. Linseed 
oil IS especially valuable as a “drying oil” and for this reason is much used 
m the ptepirltion of paints and vanishes It u also used ui the ttianu- 
facture of linoleum, oilcloth, and soap Lmsced is very nch in oil, yielding 
about a third of iQ weight m oil Tlie chief exporters of linseed oil are, 
roughly m order of importance, rtanaAi, India, Argentina, Uruguay, and 
the United States. 

COTTON-SEED OIL 

The seeds of the cotton plant, which arc. left behind after the ginning of 
cotton, contain an oil whi^ is now extracted and used for a vancty of 
purposes. The oJ is used as a lubricant, in the manufacture of soap and, 
in its refined state, as a cooking oil. m the making of margarine, etc. 
What was once a waste prodoa of cotton culavition has now become a 
valoable by-product, much used as a substitute for obve oil which it 
strongly resembla m fia\ our. Cotton-tced oJ is much used in the United 
States as might be eitpected from tts importance as a cotton grower A 
number of cotton growing counma, tg Sudan, Uganda, Argentina, 
export either the seed or the extracted oiL Theport of Hull has become a 
great centre of cottos-seed cd refining 

Many other plants }ield useful oils but here w e can do no more than 
overely mention some of them by natnc.sunfiowtr seed, npeaeed. sesame 
seed, poppy seed, castor seed, and penlla seed all )ield oils which are 
used in greater or lesser quantities, while a particularly useful “drying 
oil," which forms an excellent subsntute for linseed oil and dnes even 
more quickly, is denied fiom the nuts of the tung tree, a tree native to 
southern China but one which during the post two or three decades has 
come to be much grown m the hotter parts of the United States and 
Argentina 

RUBBER 

THE inSTORY OF RUBBER 

Rubber is one of the strategic nuteruh of the world today It has a 
wide Mtiety of uicv— &om the making of motor tyrci to hot-watet 
bottles — and has come to be looked upon as an asenool raw material in 
numerous nunufoaurcs. Rubber has several invaluable propcrtiei, tg. 
elisuaty, rtsutance to water, and elccmcal non-<onducnvity, which 
have nude it Mrtuohy indupensable in modem Lfe. It is true that modem 
chenuitty has ptovuled us wsth a substitute to nitunl tubbet m tymbeoc 
rubber and that plastics hate replaced rubber for certain purposes; even 
so, natural rubber still has tnmunerable essential uses. 
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whictisanadvcof Amazonia HusisthetreemostlyculRvateil Saplings, 
reared in nurseries, are transplanted out in rows about 12-20 ft apart m 
newly cleared forest land. After about six years they are ready to yield. 
The kcex is extracted from the tree by “tapping ” This mvolvcs raakmg 
an incision m the outer bark, care bemg taken not to cut the inner layer 
which would damage the tree. Small cups, alumimum receptacles or, 
sometimes, coconut shells, ace attached to the trunk into which the sap 
trickles. Tapping takes place dajy, commonly early m the morning. 
Several hours later the latex is collected and taken to the plantation faaory 
where ic is emptied mto tanks contaimng formic aad The acid causes 
the latex to coagulate Water is then squeezed out of the coagulated robber 
by passing « through. roUets Finally, it iS dried to make crepe rubber, 
some of it also being smoked to produce sheet rubber 


EXPORTERS AND IMPORTERS 
Today, Malaya and Indonesia produce most of the world’s natural 
rubber, a large proportion of it being shipped from Singapore which is 


FIG. 72.— IIUBMR IN 

MAUYA 

The map shows the loeauon 
of the rubber-growing atcu 
in Malaga. Theie are mostly 
along the weseem eoastlands 
of the peninsula between sea- 
level and the 75>ft contour 
Some 32 miUion acres are 
planted to rubber and Malaya 
produces about one-third of 
the world's nacural rubber 
The rubber tree grows on a 
variety of sods in Malaya' in 
coastal clays and alluvium, 
and in quartzite and shale 
soils Peaty soils are avoided 
More recently newer planta- 
tions have begun to be de- 
veloped on the eastern side 
of the peninsula but the only 
really important area so far is 
ui the north-ease m Kdantan 



the great collecung centre. Important contributions to tlie world's rubber 
supply arc also made by other South-east Asian countries, notably 
Thailand, Vietnam, Sarawak and North Borneo, and Ceylon. Very 





COLLECTION AND PROCESSING 

Rubber w the milky juice or latex exuded by a number of equatonaJ 
forest trees, the most iniport*nt jpeaes of which is the Hevea fcfasi/ifnjrr 
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the pracDce of smoking was widespread among the native Indian peoples. 
Sir John Hawkins is credited with die introduction of tobacco into England 
but It was Sir Walter Raleigh who popularised the habit of smokmg The 
popularity oftobacco-smoking waxed and waned durmg the seventeenth 
and eighteenth centuries but the nineteenth century brought renewed 
populanty and smee then the habit has contmued to grow. Nowadays, 
the habit is almost world- wide, though some rehgions, e 5 Islam, proscribe 
such mdulgencc. The nicotine present in tobacco acts as a mild stmtulanc 
and narcotic and, sshatever view may be held regarding ns ill-effects, the 
habit of tobacco-smoking shoivs Lttlc sigp of any declining popularity. 
The growmg and processing of tobacco have given nse to a major industry, 
while many governments derive a substantial revenue from the tax they 
impose upon the sale of tobacco 

CONDITIONS OF GROWTH 

Tobacco thrives best under sub-tropical conditions but ivill grow under 
a fairly wide range of cbmates from equatorial to cool temperate. The 
most favourable condmons for tobacco plants are fairly constant tempera- 
tures, absence of frost, regular water supply, a humid atmosphere, and 
well-dtained soils which ate nch m plant foods and not too and. 

The tobacco plane requires considerable accennon during its growth 
period It IS raised from seed in seed-beds which must be protected from 
both frost and heavy ram Transplanting into the fields is earned out when 
all nsk of (xost is passed. Thereafter, constant iveeding and hoeing are 
required 

The flavour and quality of tobacco depends upon the plant type, the 
climatic conditions under which it is grown, the soil, and the processmg 
of the leaf. Tobaccos vary widely accordmg to whether they are cigar, 
pipe or cigarette tobaccos. 

PRODUCTION AND CONSUMPTION 

Neatly 4 million metric tom of tobacco arc growm annuall). The 
United States is at once the largest single producer and exporter of tobacco. 
As Table XDC indicates, the United Sutes accounts for more than one- 
quarter of all the tobacco grown and this comes chiefly from the states 
ofVirgima,Kentuck)',NorthandSouthCaroluia, and Georgia. Approxi- 
mately one-thifd of the United Sutes output is exponed and the United 
Kingdom takes about half of thw None of the other major producers, 
however, play any imporunt part m the intcmational tobacco trade, 
most of iheit output is consumed tntcmally. Countries supplying con- 
siderable quantities of tobacco for export include Cuba and Jamaica, both 
of which specialise in the production of cigan, Canada (L^c Peninsula 
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Lttle rubber now comes from Sotidi America, where there arc scarcely 
any plantanons. In the nineteen thiroes Henry Ford cstabhshed some 
plintauans in Amazonia but these did not prove to be very successful 
and the project was discontinued In Africa, the Congo Basm is of hrtle 
significance and Nigeria and Libena (where an Amencan company bas 
set up plantanons) are the only important producers 
The following coimtnes, which ate die major world producen, are the 
chief exporters. 

Tabie XVTII 

iijihbtr Chif^ PnAvm {lUcutaiJ metne 


Indonesia 

Thanuid 

CejIoQ 

Vietnam (South) 
Nlgen* 


nil I9h 

S}T4 9*9-4 

645 7 7*7-0 

a7J a ai6 5 

Ilt-6 llS* 

74 a 64 g 

71 a 65 9 

42-6 49 -a 


The leading importen are the Uuted States, accounong forapproximatelv 
40% of the total world export, the United Kingdom about 13%, West 
Germany about S%, and France about 7% 


SYNTHETIC RUBBER 

The cutting off of Germany and the United States fi-om their norma] 
rubber supplies during the Second World War greatly sninulatcd die 
praduenon in those two coimmes of syutheoc rubber Both countries 
had already expaunetited with synthetic subsnwtes and during the war 
y ears they both produced synthetic rubber m large quantioes , mdeed, by 
1944 their combined output was equal to the total world production of 
natural rubber in the immedule pre-war yean The United States 
continues to produce synthcnc nibber on a large scale as docs the Soviet 
Umon and seicral odicr mdustiul countnes Germany is no longer a 
major producer 

Synthetic rubber, made chiefly by die chemical treatment of petroleum, 
coal, and limestone, is being produced m increasing quantities and w 
becoming more and more uDponant. Tbnisespeciallytrueofthe United 
States So rapid has been the post-war development m synthetic rubber 
production due its output now substantially exceeds that of natural 


TOBdCCO 

The tobacco plants — there aie several spectes — are all native to the 
Amencas. and when Europeans first visited tbe New World they found 
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HAIR. HIDES AND SKINS 


Clothing, like food, is one of man’s basic needs Clothes and siiclcer 
arc very necessary under certain conditions of climate for human survival. 
As early man moved mto eovironnicnts which were colder and wetter 
than those to which he was accustomed, he felt the need for some bodily 
protecnon and doubtlessly took to wrapping himself in animal skins The 
Eskimo provide us with the best example of a people making the best 
possible use of ammal skuis The making of doth, through the spinmng 
and weaving of fibres, whether animal or vegetable, was one of man’s 
earhese arts and the use of cotton, flax, silk, and svool go back for many 
tmlleiua The making of textdes has been one of man’s major mdiutnes 
throughout histoncal tunes, although the relative importance of the 
maceruls used m the nunufactute of cloth has vaned considerably through- 
out the histoncal penod. Changes in the avadabihcy of raw inatenals, in 
their uses, m fuhioo, and in production cost have led to changes in textile 
produaion. \Ve dealt svtih die vegetable fibres in tbe Ust chapter, let 
us now turn to the ammal fibres and deal first with wool w hich until the 
eighteenth century was the predominant tcxnJe 

WOOL 

Sheep, as we liave already noted (p. 177), arc kept prmapahy for their 
meat or wool, although in the lands around the Mediterranean Sea they 
are sometimes raised for their nulk for the production of cheese, while 
in some coontnes they arc reared chiefly for their skins. Sheep are usually 
reared for either their mutton or tbetr wool, though they may be reared 
for bodu The best muc producers, however, arc not the best wool 
producers: and vice versa. So. in general, there is an emphasis upon 
cither one commodiry or the other. The conditions under which sheep 
are reared have much to do with this speoahsacion. Broadly speaking, 
if the climatic conditions arc damp and cool, sheep will be reared mainly 
for mutton; if dry and warm, pnmaiily for wool. Mutton sheep, if they 
arc to produce good meat, require fiirly rich pastures w hich, of coune. 
areonly tobehad in the weaerareas the other hand, wool sheep, to 
produce a good fleece, need £uily dry conditions; and since they can 
ai7 
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area) 'nbch exports tobacco to Britain. an<4 Rbodcsia, Malatvi, and 
Zatnbu which also export to Uie United Kmgdoiru Holland and 
Germany are also major importers of tobacco Two small points of 
interest are that “Turkish" ogarettes arc made from a tobacco with a 
spcaalflavourofits own, alihoughmorc“TurLish'' tobacco is grown these 
days m Greece than in Turkey, and that the so-called “Egyptian” cigar- 
ettes ace, m fact, made from imported tobaccos 


Tame XDC 

Tohtieo Ptahaum (ui iUouimJ m 


China OQSSI 
India 

Brazil 

Japan 

USSR. 

Bulgana 

Pakisrtn 

Rhodesu 
Turkey 
World coral 


laji 
la+o 
4159 4 


usiasts 

I Locate tlie wotlJ't chief soureos of itif of the following jucr, palm-oil, 
rubhei Describe the cLnune condioom and methods of production for each of 
(he c« 0 comcnodines ) oo selecL 

a Review the diAcrcnc vegetable oib that mter into intmuuonal trade 

% Give an account of the condioons of proJuebon. processing, and world 
trade in cir/irr flax er jute 

4 What are the geographical conditions neccssaiy for cotton producaon’ 
Indicate the chief producers and exponen of raw cotton 

5 What u meant bv the tenn 'hard fibres"* Give an account of them noong 
their origins and uses 
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sensitive to drought and unusually dry conditions affect the )neld This 
c\plams why the production of die finer quahty wools often vants 
from year to year. About one-dnrd of the total w otld w ool production 
is of the nieniso type Menno wool is nuKiIy used m the production 
ofknitticg wools and in high quality clothing such as worsted suitings 

2 Crossbred woot of medium quality is produced usually m associa- 
tion with meat produenon. Crossbreds, which are reared m areas of 
higher rainfall and therefore on the richer pasturclinds, normally 
account for between 40% and 45% of the toul world output of raw 
w ooL Most of the w ool espoited by New Zealand and Argentina is 
of the ctosshted vanety. Australia, which produces the finest crossbred 
wool, 1$ increasing her numbers of crossbreds 

3 Carpet wool, so-called because ic is mainly used m the manufacrure 
of carpets, is a coarser type of wool of lower grade. Much of it comes 
from the more backward countnes where shecp-reanng is an incidental 
rather than a specialised acavity. Countnes such as India, Iran and 
Ethiopu produce carpet wools, Argentina and the Soviet Union are 
also notable producers. Carpet wool accouna for between 10% and 
15% of the total raw wool output 

\70RLD PRODUCTION AND TRADE 
Table XX shows that in 1960 there were close on 1000 million sheep 
m the wotld They are the most numerous of all the wotld’s animals, 
out-numbenng caede by some 100 milLon Australia and the Soviet 
Union possess the largest numben. having between rv>o and three tunes 
as many sheep as the other main shcep-rcaring countnes. 


Taeie XX 

Sheep Popnl tluvt (m llmtsaiiJi) 


Austnlia 
USSR. . 

China (is-fia) 
New Zealand 
Argentina . 
South Africa 

USA 

United Kingdom 
Uruguay . 


ig6i 

iii.900 

J9.COO 

Ji.a9o 

46.1 JO 

37.S90 



The numbers ofshcep both in tuiopc and Noiih America base shown 
a decline since pre-war days, elsewhere, however, there have been in- 
creases. notably in Austraba and South America 



lUSTBIAL MATERIALS AND MANUFACTURE 


graze on telanve!) poor and scantv pastures, they arc to be found in 
many of the dnet regions of the « orli 
Nanvc, itssoiddseem, to central Asia and probably domesocaled there, 
sheep now have a virtually wotld wide thstnbution. Europeans have 
taken them to every continent all of w hiA iiosv have substantial numbers 
But. although sheep can be reared successfully under fairly widely differ- 
mg conditions, they are lU-suited to, and commonly absent from, the hot, 
moist tropical regions, the true desert areas, and high latitudes t\ here there 
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IS Ulsuflicient food supply Mostly, therefore, they are creatures of the 
coo! temperate and sub-tropical regions, especially areas of grassbnd 
or where there is an herhaceous growth. Largely because of econoimc 
eon«d«-atiotis, sheep tend to be reared in those areas where ic is too drs 
for cereal culos aoon or for cattle raising, although it should be noted that 
sometimes sliecp are leacedtn cereal-growing areas where they form part 
of a mixed economy, e j the barley-sheep economy of the Yorkshire 
Wolds distnct and the whcai-shecp economy of the Murray Basin m 
Australia. 

The wool yielded by sheep m umaBy tJanificd into three broad cate^ 
gones 

t Arerne uf-eJ. the fincM quahty wool, which u derived from the 
merino strain of sheep, ongmaSy of Spanish ongm Merino wool 
comes mainly from areas of low rainfall, though die animals are 
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nc 75 — SHEE? MUSTEfttNC 

Mennoi bemg miucered for ih«vuig «n Dcnangaroo, a 40.co»4cre property, on 
tire Southern Tablelands of New South Wales, ovetloobng the MurruinbidHe 
River. This stanon u near Cootae, close to the Hume Highway which runs m- 
iween Sidney (N S W) and Mell«tinie. the capital of Victoria. The land here- 
abouts consucs of toUing hiU country with many tcaueted eucalypt tteci giving 
It a parUand appearance. The rounders, mounted on horseback, arc assisted by 
do^ Few of the flocks on Australian sheep farnu are under 5000 head and most 
of nombci between to, 000 and 50,000. 

the manufacture of coats, blankets, rugs, and carpets. Much of it comes 
from Clima 

4. Alpaca and vietiiia taaal comes from the Andean plateaus of South 
America tvhetc these ammals, tcUttves of the llama, live. The wool 
from these animals is very fine, soft, and resilient, but is m Lmited 
supply. 

SILK 

Silk IS the “aristocrat” of all textiles, incomparably the richest and most 
beautifuL It has been highly esteemed for several thousand years and m 
andent times was sold for more than its weight m gold. Although the 
use otsilk as a textile fibre has declined, partly because of its costliness and 
partly because of its repbeement by siian-made fibres, ic still possesses 
pcopetttes not shared by other namcal or synthetic products. All the 
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The world export trade m raw wool b dominated by four countries: 
Austialia wbich accounts foi about 41% of tbe total trade. New Zealand 
about 14%, Argentina about 10^^ and South A&ica about 9%. 

The United Kingdom is the leadu^ importer of w ool, taking approxi- 
mately a quarter of the svool enteni^ into intemaaonaj trade Bexash 
impoits come chiefly &oni Austi^u, New Zealand, South Africa, and 
Argentina The Uwted States B the second largest importer talong con- 
siderable quantmes from Argentina and India, mostly carpet v,ooL 
France ranks third as an importer, accounting for about i3°o of the 



international trade (tongWy die same as die United States) West 
Germany accounts for about 8% of total notid imports It v.nll be noted 
that most of the wool goes to Western Europe where are located the 
major woollen textile mdustnes A notable development la recent jears 
has been the substantial impon by Japan of Australian wool 

OTHER WOOLS 

Several other species of animals yield hair or wool which b used m the 
textile industry. The most important are 

I Mohair, long, silky fibres obtamedfrom the Angora goat, a native 
of Asu Minor The Angora goaewas successfully introduced into South 
Africa which is now the chief coitre of production of mohair 
z. Cashmere, the soft downy wool the Kashmir goat ttfuch 
hves m the Himala) an regions It is used in the mat-mg of expensive 
Cashmere shawls and other cosdy garments 
3. Came] hair, used in combmanoa widi other fibres, is emplojed in 
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ascertainable facts confirm that China was the earhest centre of the silk 
industry — indeed, the ancient name m the West for China was Senca, 
“the land of silk.” 

Tradition has it that the art ofsptnnmg and weaving silk tvas discovered 
by the wife of the Chinese Empttor WHang somensne about 2500 b c. 
The secret of senculturc, the reanng of silkworms for silk, was carefully 
guarded to preserve the monopoly ofsilfc production by China Foreignen 
enquinng about the origin ofsilksvere fobbed ofFsvith the tale that it was 
obtained from sheep which, on being sprinkled with svater in the sun- 
shine at certam seasons of the year, grew these fine glossy hairs. It appears 
that the secret was successfully kept until about ad 300 Sometvhere 
about tbis nme silk was mtroduced mto Japan and tradition attnbutes the 
spicid of sericulture to India at the end of the third or early isi the fourth 
century a d. Silk was introduced to the West during the reign of the 
Emperor Justinian in the sixth century The story goes that he persuaded 
two Penias monks who had lived m China to return thither and procure 
some ofthepreaous silkworm eggs This they did, managing to smuggle 
them out of China in the hoUons of their bamboo staHs. 

SERICULTURE 

There are several speaes of silk spinning moths but the Lombyx mori 
IS the most important It is popularly knotvn as the Mulberr)' Spinner 
because ic feeds on the leaves of the mulberry. In early summer the moth, 
after leaving its cocoon, lays its eggs, sevcnl hundred of them, from which 
the silkworms hatch out. These eggs arc $0 small that 30-40,000 weigh 
only 1 or. The silkworm gnib, when hatched out, is very small but 
during Its lifetime of only four to five weeks it grows to a size of about 
3 m , eating votaaously all the time and changing its skin four times. 
After about a month, the silkworm spins itself a cocoon ui which it 
seals Itself during the transformation to chrysalis and moth. In about 
three weeks the transformation is completed and the moth then cats its 
way out. To prevent this happening, the cocoons are heated m ovens 
thus killing the moth. 

The culnvaaon of the silkworm ts possible wherever the mulberry 
tree will grow but in practice scnculcure is confined to sub-cropical and 
"Mediterranean” regions. The caterpillar itselfeannot stand temperatures 
lower than 6o”F (16” C); if, therrforc, reanng is carried on in cooler 
areas, it must be done in slightly heated premises The so-called "wild 
silk" or Tussore silk is produced by wild moths (as distinct from those 
reared “in capnvity”) which feed on oak leaves The unwinding of the 
gosiamer-hke silk fibre &om the cocoon is a delicate and tneky business 
requiring an abundant supply of highly-expcrt and cheap bbour. It u 
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FIC. 76 — SKEER-REARISC IN AUSTR.A1-U 

Aoittalu u the greuen sheeMcanng eeuniry la the n odd. She hu about 16} 
ouUioa hud, oset 70% of uem beiag metmot She produce! about osMhud 
of the world's total \s 001 producaon, oeaily half of ^e total tv oild's wool expom, 
and about 1 5% of (he total expom of mutton and lamb 
By theu nature sheep ace unsuited to tropical heat, beoce more of them ace 
found south of the Tropic of Capneora and more than half of cbem are m Ne« 
South Wales aud Victofla. Most of the wool sWp (chiefly of the mermo breed] 
are grazed on the dcict putures of the incenor, awouRh there are few in ehoK 
arearwhmchecimfldldropsbcfowroin 7 hetbeeooiucbarcr;raredforRiu(Mn 
are raised as part of the general farming sywetn in ue moirter areas of the south* 
cart. Theszeofchesheepstauonjvanes intbetDoisiereastempartsQftheMurra'v 
Dacling Flams they may be only a few square nules in accent, in the drier lotenor 
they may be seeeral hundred square miles m area. 

When shearing time appcoiches die flocks are musteied and dtivcn » the stanon 
headquarters. Here they are medianically shorn by parties of traTellmg shearers 
who are expert at thejob Every year more than half a milhon eons of nool are 
produced ThesvoolitaucDoncdatmelvecencFesisAusCralia. To these centres 
come buyers from all om the world. Between a quarter and a third of the total 
exports of wool goes to the Umced Kingdom, France and Japan each buy about 
20%, and Italy and Belgium each ahooc ic^ 
like Hg 37 this IS a dot distnbuooo map In constructing a dot map two 
requirements are needed (a) statistics of the item to be represented, t £ ■'..■fruU 
people, etc. and (t) an areal unit against whndi the distnbunon figures are plotted, 
c£ pansh, county When draw-mg a map a suitable dot value must tie determined 
(lit che above map each doc represents 3O0,ocn sheep], a suitable dot size must be 
deaded upon and the stansacaJ tnm or area chosen. A map with the approprute 
areas marked m must be drawn and then the dots inserted in the ^propnatc areal 
^ts The dots should be located as aaxnatdy as possible (note, for example, the 
distnbunon of sheep in Queensland, there is an absence of dots m the wet coastal 
areas where sheep are not found] 
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The United Sutes is the ki^est importer, absorbing about 45% of the 
silk etitcring into mtcmational trade; she takes about two-thirds of the 
Japancseexport and about half of the Italian export ftanccis the second 
largest importer accounting for abont i^/g of the import trade. France, 
once a producer of raw silk herself now dependent upon imported 
supphes. The Swiss silk mdustry is also dependent upon imported raw 
silk and Swtzcrland accounts for ahont 7% of the import trade. 

HIDES AND SKINS 

Hides and skins are obtained from many diiTerect animals and used 
for 3 variety of purposes Many hides and skins are used locally and figures 
of total production are impossible to come by. The amount entering mto 
mtcmational trade is much greater than u gmerally realised. Hides and 
skins are mostly used for the production of leather which is used m the 
tnanufactuie of footwear, hags, cases, gloves, clothing, belts, and book- 
bmdings Ofthe hides and skins used m leather-making, the most impor- 
tant are the hides from cattle. buSalo, and bones, and the skins from sheep, 
goats, and pigs Minor varieties of animal skin, w hich are used for special 
purposes, indude deerskin, and the skins of crocodiles and other reptiles. 

Hides are cured or preserved for and during transport by either drying 
them or pickling them in bnne when they are termed respectively as 
"dry" or “wet” hides Hides are converted into leather by tannmg, a 
process discovered very early on m human history'. Tanning mvolves the 
treatment of hides and skins with tanning outeruls which fdl into two 
groups: (a) those of mineral ongm such as alum, sodium hyposulphite, 
and vanous compounds of dtroauum; and (Q those of vegetable ongm 
such as extracts (tannins) ofthequebracho, oak, hemlock, sumach, wattle, 
and mangrove plants. Tannin d an and procurrdirom the barks of most 
trees. 

AH countries which have a pastoral mdustry will have supphes of hides 
and skins, but the chief producers and exporters clearly will be those 
countries having large numben of animals and highly developed pastoral 
industnes. The United States, die Soviet Umon, India, Australia, Argen- 
tina, and South Africa are the most important of these countnes. Cattle 
hides are exported cbeHy from Brazil. Argentina, India, Australia, and 
South Africa. Sheepskins entenng world trade come pnnapally from 
Australia. New Zealand, Argentina. Uruguay, and South Africa. Goat- 
skins come from India, East Afnca, and the Middle East. 

The Umted States is the most important leather producing country in 
the world with a home ptoductwn of over 500,000 tons; even so, she 
imports annually something of the order of loo.cioo tons of hides and 
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tbis, tichet the appropnate chnutic coninons, which limits the 
producaon of silk. 

Each cocoon is built up of line filaments of silk, coated with a gummy 
substance to help theta sack together, which may be up to two miles in 
length. To unwind tiussilkthecocoocvisdroppedinhotwatet. Lengths 
of silk, varying feoin 3t» to 550 yards in length, are "reeled off” in 
continuous filaments Of these contmuous threads several are wound 
together on to a creel to produce nett silk raws This process may be 
done by hand or in fiictones known as filatures The raws, two or three 
or more according to the use to which thcsilk 1$ to be put. arc then nsTsted 
together, a process called "throwing ” The silk thus produced is known 
as nett silk. The shorter, weaker silk threads that arc left from the cocoon 
are w ashed, degummed, combed, and then spun in much the same way as 
cotton or wool to produce a yam called spun silk. 

PRODUCTION AND TRADE 

The total world output of raw silk is small, a mere 30,000 metne tons 
Table XXI gives the chief producen. 


Tam XXI 



Rjiv 5i0e PrfJuttitn (mflne r«>u) 



IpFa 

1964 

Jifia 

tS,Qtl 

19AJ* 

China 

(>»$9)«a2s 

(rgSaiyoeo 

USSR. 


a.833 


t.tS4 


Italy 

Sga 

J6t 

Korea (South) 

JOO 

7S7 


WoiM teul )o,ooo ji.ooo 

It will be seen that silk production comes mainly from n\ o areas 

I. Monsoon Asia, which supphes about 90% of the total output, 
where Japan is the dominant producer. 

2 The Middle East and the Meditcrcanean countnes, w here Italy is 
the only significant producer 

World production of sJk is less than a third of what it was in pre-war 
days and output has deeJmed everywhere except in Italy and the Soviet 
Union. 

Japan, China, and Italy are die chief exporters, with 62%, 16%, and 
8% respeenvely of the total export trade It is interesting to note that 
unnl 1933 silk was Japans most important export item accounting for 
one-fifth,by value, of the total export trade But by 1938 it had dropped 
to i3yo. now It IS less than 1 %. 
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to extinction) and the fur seal, also yidd high quality fur But the animals 
supplying the largest number of skins to ic fur trade are the more com- 
mon creatures such as the rabbit, hare, musk-rat, coypu {nutria), and seal. 

Fur garments ate much t\ om m add clunatcs, as m central Europe and 
die Soviet Union, but elsewhere fun are more m the nature of a luxury 
commodity used for decoration and adornment Because of this, the fur 
trade is very' susceptible to the whims of f»hion Some thirty years ago 
silver fox fur was all the rage. The demand for it was so great that foxes 
came to be reared m captivity on “far farms " Canada led the way in 
this practice Fashion changed, however, and the demand for silver fox 
declined Now adays the big demand is for mink and chinchilla, and both 
these animals are reared on fur farms. There are, m fact, many such farms 
m Britain. 

London is the xsorld’s greatest far market, rcccivmg furs from all over 
theworld Leipzig is another major European market. InNonhAmenca 
New York (which, like London, is one of the world’s greatest clothmg 
centres) is the major fur market 

HORN. /KORY. ETC. 

From time unmemorul man has used animal horn for making weapons 
trinkets, etc More recently, hom and ivory have been used m the 
manufacture o£ a great variety of objece. It is sometunes said that the 
introduction of planes has done away with the need for animal hom but 
the truth is that the world demand, at least for high-quahty deer, cattle, 
budalo and rhinoceros hom. is so great that it can no longer be suppLed 

Britain, for example, unporo hora from every contincnc. Black 
buffalo or ihmoceros hom b used for walking stick or umbrella handles, 
cattle hom for combs, svhbdes, and pipe mouthpieces, and the beautiful 
grey South African ox hom for such speaal jobs as pocket-knife inlays. 
The toughness and resdience of rams' hom makes it a valuable material 
m high class golf clubs. Hom b often used for the handles of tools 
because its yielding texture is kind to the hand and prevents blisters For 
the same reason hom pipe mouthjncces are popular among musicians 

The finest hom to be had comes from the ox— bulls' hom is coarse, and 
cows’ of poor quality bKause the goodness goes mto the milk. The hom 
of the great South African cattk, the neatest approach we have to the 
onginal wild ox, fetches up to £*5® * This b exceeded only by 
rhmoccros hom. which b becoming very scarce. Hom will never be 
cheap, because the high cost of the raw material combmed with the 
amount of workmanship that goes inm agood finish is bound to put it 
into the luxury class. 
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skins The United Kingdom has a substandalhome production of cattle- 
hides and sheepskins. i\hich amount to some 80,000 tons, but imports 
usually exceed this figure Most ofthccoontne* of Western Europe have 
x\cll-de\ eloped leather indiistnes and. though ihey have home supplies, 
they arc often (airly substantial importers of hides and skins 





no. 77 — FUR-TRAITINC W THENORIHLRN FORESTS 
Like lumbering, fur-tTapping >s mainly a ximtcr occu- 
pation. as It u ut the cofJeK season dial the animab' 
coats attain their best rondibon Particularly valuable 
to the (uiiicis are the peks of mink, musk-rac (fot 
musquash fur] beaver, manoi, squinel, emune, and 
fox In the photograph the trappers are hanging up 
musL-f at pelts to dry on sBctchm 


FURS 

Numerous animal species arc fiit-bcaimg but the creatures providing 
the finest furs come from the colder and more inaccessible parts of die 
%vorld. especially the northern coniferous forest lands and the tundra and 
arctic regions. Among the mammals yielding the most valuable furs ate the 
sable, stoat (ermine), mink, squirrel, and sdver fox The high quahty of 
their fur together tvith dieu scarcity make their skins very valuable. 
Certain marine creatures, sudi as the sea-otter (which was hunted almost 


Chapter XVI 

FOREST PRODUCTS 


THE IVORLD’S FORESTS 

Over a quarter of the earth’s land surface is cos ered s«th forest Formerly 
the forested area was much larger hot the need of more land for crop 
growing, especially when the world’s population began senously to grow, 
and the many valuable uses of timber, eg. for house building, shipbuilding, 
and other constructional purposes, for making charcoal for smelting, as 
^ell as for fuel, led to widespread clearing. Lands long settled, su^ as 
the Mediterranean Lands and Western Europe and in the Far East, China, 
have very little natural forest left 

Although man has greatly modified and altered the distnhution and 
nature of the forest in many areas, we must recognise the importance of 
chmate as a basic factor influencing the dismbuQon of forests and forest 
types Moisture, rather than temperature, b the dominating factor in tree 
growdi: the qiianocy of the rainfall and the length of the wet season are 
the paramount influences Trees are % cry susceptible to drought, especially 
when young. Temperature b mote important in influenang the type of 
forest that grow s, although it should be noted that an as’crage temperature 
of 30* F (io“ C) for the warmest month b the "low temperature’’ for 
tree growth. The r^ions of the world in which trees really flourish and 
form great forests are, generally speaking, those having a moderately long 
w arm season with fairly abundant moisture. 

It IS tntercsdiig to note that in some parts ^ the woild, other than those 
long and closely settled, forests are abs^t even though the chmadc condi- 
tions are apparently suited to tree grow-tb Can any reasons be pu t forw'ard 
to explain thb^ Dry. parous sods certainly might explain the absence of 
forest locally but where extensive treeless areas cxbt it seems very likely 
that fires and animals have played a major role. Man. both at present and 
in the past, has often fired die forest quite deliberately to dear ground for 
tillage or to extend and improve pasture for hb graaing animals What 
has been called the “slash and bum” technique is widely followed by 
the primitive colnvaiors of theforestlands of Soudi America. Many parts 
of the African savanna lands were once forested but were burned by the 
native pastorahsts to provide mote pasture for their cattle. 

aao 
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In spite of progressive and widespread forest destruction over many 
parts of the earth’s surface for at least two thousand yean there remains 
a substantial forest cover Table XXII gives the estimated distnbution by 
continents of the world’s forests. 


ta»u xxn 

Dnmftled Disl7)!nilicin Fornfs (millimi tfhrriitii) 



Trees are of two mam types* hardwoods and softwoods First, we 
should mahe It clear that these terms “hardwoods” and “softtvoods” have 
nothing to do wuh the aaual hardness of the w ood> although tt u true 
that many of the better Ijiowii hardwood trees also produce hard umber 
and many of the softwoods soft cunber 

Generally speaking, the hardwoods have broad leaves and thev are 
deciduous, chat is they shed their leaves during seasons of cold or drought 
Oak, ash, beech, elm, poplar, maple, magaol^ and hickory', for example, 
are wcU-known hardwoods and most of them arc common to Britain 
But not every broad-leaved tree « a hardwood, the Amencan gmgko, 
for instance, though it has a broad leaf, is not a hardwood Hardwood 
trees ate found m both temperate and tropical latitudes . hence v, e com- 
monly distinguish between temperate hardwoods, such as the species 
mentioned above, and the tropical hardwoods which include such well- 
knoww trees as teak, ebony, gretwheaxt, logwood, mahogany, and iron- 
wood. 

Most softwoods are conifers, have needle-shaped leaves, beat cones, and 
arc eveigreen. Some of the more common coniferous types are pme, 
spruce, £r, cedar, balsam, and redwood But, once agiio, there are 
difficulties, not all conifers are e v ergre en , for example, the tamarack, 
westesw lasch, and vowtbctw cypress all vhedtbta leavo aimaally, again, 



FOREST PRODUCTS 


231 

not all conifers are softwoods, for aomple, tlic Parana pine of southern 
Bra2il IS a hardwood 

All this is very confusing but at least jt will teach us not to divide trees 
simply and clearly into two exclusive groups 

DISTRIBUTION OF THE FORESTS 
Let OS look briefly at the dismbiitiottofthcmam typcsof forest (Fig 78). 
CONIFEROUS FOREST 

Nearly all the great coniferous forests arc situated m the northern 
hemisphere A world vegetation map shows that a broad zone of coni- 
ferous forest extends roughly between 30 and 70 degrees N. In North 



America the forest stretches from Alaska and Cntish Columbia, dirough 
the northern parts of the Frame Provinces of Canada, through Ontario 
Q'^'bec, to Labrador and Newfoundland. The forest extends south- 
wards m the western part of the United States in the CordiUeran region 
and near the Pacific coast where the generally mild and moist condinons 
especially favourable to tree growth and allow the forest to reach its 
^est development in the magnificent Douglas firs and giant redwoods 
A similar tongue of comferous forest extends part way down the 
Appalachian Mountains m the east. We should note, too, the occurrence 
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of conifcn oa die sandy sods of the soatk-eastem part of the United 

States 

In Eurasia the mam belt of comferous forest runs from Scandmavia, 
through Finland, aorthtm Russu, central and eastern Siberia to the 
Paofjc. In Europe coniferous forest is found in the uplands of central 
Europe and tn the Alps farther south Conifers arc also found at high 
levels in the Mediterranean region 

In the southern hemisphere the coniferous forest is stnctly limited to 
relatively small areas m southern Chile, southern Brazil, and New 
Zealand 

TE.MPERATE HARDWOOD FOREST 

The temperate hardwood forests are usually found between approxi- 
mately 30 and io degrees N aodS These forests were formerly of much 
greater extent but smee they occurred m mid-laatudes in those lands 
which ere early occupied by nun, large-scale fcllmg to provide space for 
agnculcural, pastoral, and mdustrul development has takes place and today 
only small, discononuous patches exist. This is true of China and the eastern 
pan of the United Sutes as well as of Western and Ccnnal Europe. 

In the nonhem hemisphere temperate faardsvoods are found chieHy in 
four areas* the north-eastern pan of the United States in Western 
Europe extending eastwards is a wedge-shape as fv as Moscow, southern 
Western Siberia, and m Manchuna, Korea. Japan, China, and Kamchatka 
In southern Europe the temperate hardivo^ forests give tvay to the 
"Mediterranean” forest, a type classed as broad-leaved evergreen forest 
consistmg of cork-oak, ohve, carob, fig trees, etc. In eastern Asia, where 
a monsoon chnutc prevails, the temperate hardwood forest merges into 
a distinctive modified type possessing some tropical charactcnscics 

In the southern hemisphere temperate hardwood forest ts limited to 
small areas to central and sootfaem Chile, the south-western comer of 
Western Auswaha, Vlaona and New South Wales, Tasmania, and New 
Zealand. 

TROHCAI, HARDWOOD FOREST 

The tropical forests include the eijuatonal rainforest and the tropical 
monsoon forest The former ocnirs in equatorial latitudes w here tempera- 
tures are constantly high, around 80“ F {27® C), and where there is 
abundant ramfrU, around Soul, wdl distributed diroughout the year. On 
tropical trade-wind coasts, abundant prccipitanoti gives rise to a luxuriant 
forest growth very similar to die equatorial rainforest. In monsoon 
regions, where there is a ra infall of 40^0 in or more, a deciduous type 
of forest occuti, the trees sheddiz^ their leaves m the dry season- 
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Three mam areas of tropical forest arc fouiid m the Amazon basm, m 
West Africa and the Congo Basin, and m South-east Asa and the East 
Indun region. In the Aracncas, areas of tropical forest also occur m 
Central Atnenca and the West Indies, along the Pacific coasdands of 
Colombia, and along the eastern coast of Brant. In Afhca a dry type 
of tropical forest occurs in Northern Rhodesia while the coast regions 
of East Afitca south of the equator and eastern Madagascar have much 
forest cover. India still has a considcnble area under monsoon forest and 
there arc patches of tropical forest along the nonhem and nordi-eastcm 
coasts of Australia 


TIAIBERS AND THEIR USES 

Man’s demand for nmbcf appean to bemsanahle; ) ear hy year mcreased 
quanoties are required and the cutting of amber takes pbee on a greater 
scale than ever before, in spite of the many substitutes that ve now being 
used for wood. The prmapal uses of amber are for fuel, for coiucruc- 
aonal purposes, for props and poles, for sleepers, for pulp, and for tanmn 
extracts. Appro'cimacely 40% of the total wood producaon is used as 
firewood; die remauiiag 60% is absorbed by induscr)’. Unbl very re> 
cently the quandees of hardwood aodsoftwoM felled were about equal, 
but now the toul produenoo of softwood u suhsontially greater. 

Softwoods ise obeyed almost enotely from the conifetous fotesu of 
the northern hemuphete. The softwoods supply considerably mote than 
thrcc>quartci5 of the world demand for mdustnal tunber and forest 
products; only a relatively smaO amount of softwood is used as fuel 
Softwoods are commonly hght, strong, fairly durable, and easy to work, 
they are used us conscrucnonal work, m the making of cheap furniture, 
for box-nuking, for match-making, for pit-props, and for the makmg of 
wood-pulp used m the manu&ctuce of newspnnt and rayon. The huge 
demand for softwood and the extravagant exploitation of the coniferous 
forests m the more accessible r^ons have greatly reduced world reserves 
and necessitated the adopaon of re-aflbresanon schemes. In some 
countries, sudi as Norway and Sweden, cuiring b carefully controlled 
and rc-plancmg rigorously enforced. Dntain, during more recent rimes, 
has begun scnously to esubluh planunons. 

About 70% of hardwood produaion « used for fuel Some countries 
which are short of energy resources, eg Brazil, consume large quannues 
of amber as fuel wood. Hardwoods not used for fuel base speiria] uses, 
eg. they are used as “cabinet woods" in die furniture trade, for harbour 
g i exivacngiban&Tcsganceto decay, 
in boac-bmlding where durable t imb er b needed, and for the extracnon 
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floacuiA umber on cbeJSstealT River, Virmlmd, Sweden. The cut logs ve 
Auembled mu "laiu'’ concuiung thoutandi oflogs From the cumng site m 
the forest to the uw*mi!l ot pulp Ctctory the nuy be fioated OTcr a 
duucce of scvenl hundred miles, coairolled all me «ay by nftsmen and 
sorten. In the photograph, note bow part of the nver u kept uee for steamer 
traSc. 

of tannin (quebracho) and occasionally, though much less so than fonnerlv 
due to the cheap mineral d) es derived ftom cxial-tar, for dyestufis Most 
of the hardwoods used are tropical hardwoods, supphes of temperate 
hardwoods are now' rather Imuted. 

LUMBERING IS THE COSJFEROUS AND TROPICAL FORESTS 
COMPARED 

Most of die timbers of the coni&rons forests are softwoods whereas 
those of the tropical forests are mostly hardwoods At present the biggest 
demand is for softwoods for pulp, paper, and constructional work 
generally, hence there is a moefa greater exploitation of the coniferous 
forests. A great advantage of the sofnraod forests is that the specie tend 
to grow in large colonies, on die other hand, species in the tropical 
forests arc extravagantly mixed and individual speaes may be widely 
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separated and scattered at random duough the forest, a faa tshich mates 
their exploiuaon difficula Trees of a paracular kind are, therefore, not 
only difficult to find but, when fidled, are difficult to e’ctncate from the 
thick and tangled vegetanonal growth. 


nc. 8o — ELEPassTS mosxsc tlak iocs 
Elephants are sdU used for (cakdocguig lo Burma and Thailand. iIt}iou£;h thev 
are gradual!) being displaced by tn^uncT). Tracton are now often used to haul 
the tunbers. Note the huge size of the log Teak provides a vs ood of excep- 

tional hardness and durabihry and it is very resistant to vvatci. 

In both forest regions much use u made of nvers for transporting the 
logs (Fig 7g) In the coniferous forests, wintcn are keen, the ground is 
snow-covered and frozen; the hard, shppery ground facilitates the over- 
land haulage of logs which may be done by horses or traaors The logs 
are taken to the river banks and piled up to aw ait the sprang thaw which 
will set the nvers in monon again and carry the floaung Jogs downstream 
to the saw-nuUs or pulp-miUs. The often wet ground and tangled imdcr- 
growth of the tropical forests nubtates against easy mov ement, moreover, 
snany of the hardwoods arc cvtresndy heavy and of great size w hich make 
handling and carriage difScoIt. Untii lectrrt otnes the elephant w as much 
used in the teak forests ofSouth-cast Asia (fig. So) but gradually itis beine 
displaced by the traaor. Many of the hardwoods are so heavy the)- will 
not float; beoce they have to be tded on rafts and rafted dovvTutream. 
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Anoth« diHcrence in the lumbenng « rfut while conifcn are usually 
cut svithoui any pteliminanes oiber dtan an initial maiking to indicate 
that It 13 npe for cutting, thchardwoodaofthc tropical forests, such as the 
teak trees of South-east Asia, are sclectcJ for anting, nng-barked (' e a 
cut IS made round and through the bark at die base of the tree which kills 
It), and then left standing lor a )car or ttso to enable the umber to 
drj’ out. 

Though conditions m the conifctotis forests are not particularly atcrac- 
Uve. in the tropical forests titq? arc usually unatiractw e and trying to say 
the least. The conditions ofheat, humidify, ram, sw-amp. and insect pests 
make lumbenng an arduous and usually expensive busmess. On this 
account only the valuable species, e g mahogany, greenheaxe, iron-w ood, 
can justify the high costs involved in cutnng and transpotL 

The coniferous forests often have another advantage the rapid streams 
which float the logs also supply abundant hydro-elccmc power for die 
nulls at then outlets, which saw ot pidp the tvmbei Fmally, whereas the 
tropical forests he Car distant from the major tunber consunung countnes, 
the coniferous forests of northern North America and northern Europe 
he close to them. 


ll’OOD PULP /1\'D PAPER 

Paper can be made from a variety of materials, eg rags, esparto grass, 
banana trash, but over 90% of all the paper produced u manufactured 
essentially from wood pulp. The two principal ingredients of wood are 
cdlulose and Iignm, and paper is made &om the former Cellulose, in- 
cidentally, IS also important in the nunufaemre of numerous other 
cotmngdioes locluding rayon, plasQcs, photographic film, lacquers, and 
explosives. Broadly speaking, wood pulp is made m two chief ways and 
produces two types of pulp, 

I. Afer/icnice/ pulp, made by gnndmg the sofew ood tunber and soak- 
ing It in water until icis reduc^ to a mushy, fibrous mass havmg the 
consistency of thick pomc^e 

2 Chemicul pulp, made by digesting wood chips with an aad solu- 
tion of calcium and ma gn esium bisulphite or with caustic soda which 
produces a similar pulpy matenal. 

Mechanical pulp is mosdy used for foe production of newsprint and 
cheap wTappmg paper, chemical pulp, which is more costly to produce 
but which gives a more durable paper, is used for the production of better 
quality paper. 

Wood, water, and powei arc force basic raw materials required in 
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newsprint. Note the outstanding positions of the Ututed States and 
Cana^ as producers of each commodity, and note also the rather 
unexpected appearance of the United Kingdom as a producer of news- 

^ Tamp XXIII 
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OTHER FOREST PRODUCTS 

In addiaoa to cunber, the fotcsu yield a wide variety of other produces 
which are gathered ot collected and form the so-called “gatbenng 
uidiucnes." Among the chief of these are 

GUMS, RESINS, ETC. 

Although most of the world’s rubber now comes fiom Doptcal planta- 
tions, small quannaes of wdd rubber are soil collected in Amazonia and 
the Coi^o Basin. Balata and gutta-percha are juices or gums obtained 
from trees by tapping and subsequendy hardened , they are used for much 
the same purposes as rubber. Certain types of pine yield curpestme and 
resm, the juice from the bark is dualled to give cutpentme while the 
remaimng residue forms resin. 

CAMPHOR 

Camphor comes niamly iiom a speaes of cannamon w hich grow s m 
Japan, central and southern China, Formosa, and Malaya, extraction is 
by distillaaonfEORitheleivesandwoodofthe plant. Most of the world's 
supphes come from Formosa. 

SAPOR, RAFFIA. ETC 

Kapok IS a vegetable down whidi encloses the seeds of the plant (com- 
pare the cotton lint which eiudoses the cotton seed) This soft, light, 
clastic fibre, which is also resistant to moisture, u too short for spmiung 
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purposes and so cannot be used (or die malfing of textile but it is much 
used as a studing for upholster), cushums, life-savers, etc Raffia is a 
fibrous material obtamed &oni die leaves of the raffia palm sshidi grows 
m hladagascar. Toquilla fibre fiom the coqmlla palm of Ecuador is used 
for making “Pan ama ” hats; the hats arc so-called because they are sent 
chiefly to Panama for sale. 

NUTS 

Brazil nuts are widely collected in Amazoma; Manaus and Pari on the 
Amazon are the great collecting and shipping pomts Brazil nuts may be 
processed to yield a vegetable oiL Ivory nuts, w hich come from Ecuador, 
are the fruit of the tagua palm , these hard nuts provide w hat is known as 
vegetable ivory,” once much used for making buttons, studs, etc., 
although the development of plasDCS has much reduced the trade in 
ivory nuts. 

YERBA AlATE 

Yerba mati, or the Paraguayan "tea-plant,” grows wild ta the sub- 
tropical foreso of South America. The dned leaves of the plant are 
infused to produce “tea." Though soil collected as a forest product, 
jerba niat^ u now also a plaotanon crop (see p. i6o). 

MEDICINAL PLANTS 

A number of plants having mcdianal properties are collected, the most 
no tew orthy are : cinchoiu back for nuking quinme, coca leav a for making 
cocaine, the castor oil plant, ipecacuanha, and sarsaparilla. 

TANNING MATERIALS 

Quebracho is an extract (rom the wood of the quebracho (“a.xe- 
breaking”) tree w hich u a nauve of the forests of the Parana-Paraguay 
basm in South Amcnca. The most valuable source of tannin, quebracho 
IS exported fiom Paraguay in considerable quanuncs. Wattle bark and 
extract, coming chiefly (rom Natal and Ken^a, is another source of 
tannin. \langrove-barK, oA-bark, and hemlock-bark arc also sources of 
tarmmg agents. 

CORK 

Cork comes (rom the thick bark of the cock oA which growl only in 
the Mediterranean lands. The countnes around the wesccra basin of the 
Mediterranean Sea has c a virtual monopoly of cork production. Spam 
and Portugal arc the chief producers and benveen them they provide the 
bulk of the supplies entering mtcnianonal trade. 
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I ExpLia the ailTuiUges ziui disadvanUgn o£ the wocM's mam coniferous 
areas m regard to their commeraal ilev^poient 

2. Wnce an essay on the world's tunber indnstncs companng tropical and 
temperate ptadocDon. 

j Give an account of the unlmnon of the amber resources of either (s) Scandi- 
navia and Finland, or (i) Newfoundland and eastern 

4. Widt reference to Table XXU, which gives the escunaced distribution of the 
w orld’s forests, account for the large areas of non-cirploited forests m North 
Amenca, Lacm America, and Ainca 

5 Explain (a) why all forested areas m tempetare latitudes ate not unpottaiic 
lumbering areas, (i) why the {bresis of the e<]uatonal regions are relatively hede 
exploited. 

6 Write explanatory notes on ifiree of the foUowmg forest products ivory 
nuts, quebracho extract, camphor, jetba maif, kapok, anchona bark 

7 Compare the coniferous and tropical forests from the pomB of view of 
(4) types of trees, {&} methods oflumbemg. and (r) economic uses of the amber 



Chapter XVII 

METALS AND MINERALS 


THE IMPORTANCE OF MINERALS 
The world’s resources are of animal, vegetable or mineral ongm. But 
both animal and vegetable matter ait dependent basically upon ituneial 
matter, so we might say that minerals arc of crucial importance in our 
world. Certainly the crude minaal materials, eg. water, rock, sod, 
metals, coal, oil, which consatute (he greater part of the earth on which 
wc live, enter into our lives in manifold ways. This point need not be 
elaborated for a httlc thought vnU readily bnng to mind the numerous 
things that axe made from minerals and the many ways in which they 
mduence our health, tvell-being, and comibrt. 

For many thousands of years cnmeral materials have been of direct 
significance to nun; so much so that he has desenbed his cultural deveIop> 
ment in pre-history and subsequent hisioncal tunes in terms of the mineral 
resources at his command— ‘the Stone Age,” “the Bronze Age,” "the 
Irone Age," "the Steel Age,” “the Oil Age,” etc. Such terms attest, quite 
clearly, die ttemendaus direct impoctance of mineral resources in man's 
cultural evoluoon. They also indicate that man has gone through a 
progressive development assoaated with the discovery, development, 
and ucilisanon of ditfeient kinds of mineral resources. 

Let us look at this progressive evolution for a moment In the very 
earhest times primitive man used a stone— any stone — as a weapon or 
implement but cv cniually he began to choose his scone, usually preferring 
flint because it was espcoally hard and could be chipped or flaked to 
produce a sharp, cutting edge. Once be had discovered how to make fire, 
not only was his attention drawn to copper ores whiclt were reduced or 
melted in fire but he reahsed that he could deliberately melt and fashion 
copper. This led, in turn, to the making of bronze, an alloy of copper 
and cm which was superior to copper. Later he learned how to smelt 
non ores, and artifacts of iron replaced those of bronze because iron was 
harder, tougher, and took on a keener cutting edge. After two thousand 
or more years iron was replaccdby steel,* superior alloy. It is sometunes 
said that at the present day we arc on the threshold of “the Alumimum- 
Titamum Age”; the use of alununium has increased about five-fold within 
the pasCZ5 years and already the fine all-alumiiuum ship it sailmg the seas, 
aai 
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The present-diy use of alumuutim is ooly possible because of human 
advances m technology, this was equally true historically m the coses of 
iron and copper 

Thus the story of the human use of imneral resources runs roughly as 
foUovvs. In the beginning man mode use of such mmerals as vv ere readily 
at hand, the common rocLs, subsequently he come to use the more com- 
mon metals, sudi as copper and iron, which sometimes occurred nanve, 
later still he came to use the mineral fuels, the more complex metallic 
minerals, and the rarer minerals It isa story mv olvmg m o dev elopments 
vvhidi ore mutually related first, the pcc^cssivc discovery, development 
and unlisaoon of didenng mineral resources tanging 6otn the more 
common and simpler types to the more rare and the more complex kmds , 
and, secondly, to the devedopment of man's scientific knowledge and 
technological skill for upon these depended his ability to recognise, isolate, 
nunc, and process the t'anous nunccals 

THE CLASSIFICATIOS’ /L\D OCCi’RRESCE OF 

\^^^ER.iLS 

The mineral resources of the world, from the geographical point of 
view, may be divided into five mom groups (a) rocks, used for bmldmg 
scones and bnck-nuking. (() non-mctalhc minerals, salt, sulphur, 
mtrates, asbestos, {<) metals, e£ gold, iron, copper, molybdenum, (d) 
mineral fuels, petroleum (dealt w-iih in Chapter iS}. (e) water 

The w hole of the earth's oust is, of coune, composed of nunetol nutter 
and no parts of the crust are cnordy defiacot in mineral nutter which is 
of value at the present tinie Due it should be remembered thacanuncrol 
resource, like any other resource, is only of potential value unnl man finds 
a vv ay of extracemg it and a use for it Mdiough imneral substances are 
widely spread throughout the crust, in general, comporaavcly few ore 
found in suHiaendv concentrated quantities to justify their commeraol 
cxploitaaotv. For this ceasots. the numng of minenls is usually confined 
to locohscd areas 

Broadly speokmg, minerals may be said to occur in one of three w ays 
dependmg upon the gcolo^ca] conditions under w hich they w ere formed. 

VEESS AND LODES 

During tunes of teaonic distorbonce when igneous rocks vv ere squeezed 
into the crust or metamorphism took place, gases found tbcir way into 
the cracks and fissures in the rock, eventually coohng and congealmg to 
form V eins and lodes, so that local ore bodies came to be formed wichm 
the surrounding rocks Particular minerals solidify at panzcular tempera- 
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tures hence it not infrequently happeiu dut a zonanon of nuneraU u 
developed; for example, m a particular lode, copper may give place in 
depth to tin. Again, it often happens dut certain groups of minerals occur 
in dose assodation \vith one another, e g. silver is commonly found v-nth 
lead and zme, tvhilelead and zme are themselves almost inseparable twins. 
A good example of this close assocutum of nuncrals is provided by the 
recendy discovered complex ore body at Bohden m northern Sveden 
where occurs a great variety of mincnls, mdudmg copper, silver, gold, 
lead, zinc, mckel, arseme, and bumutb. 

BEDDED ORES AND DEPOSITS 

These commonly occur in honzontal sheets or layers which are said to 
form beds, although sometimes they may form masses of irregular shape 
Coal, common salt, mtrate, potash salts, and some iron ores are found m 
bedded deposits. Formation of these beds takes place in didcrcnt ways 
Some deposits ate due to pteapitates being deposited on lake doors, 
others are the result of the evaporanoo of water wbch leaves dissolved 
salts behind; others again are due to pacolatmg water dusolving mineral 
mactet out of the rocks and then re^Ieposiong it again, at depth, in con- 
centrated form; and yet others, such as coal and oil, result fi:om orgamc 
matter becomiog trapped and squeezed benseen layers of rock. Some 
mineral deposits result &oni the dccomposioon of the surface rocks, 
soluble matter Is washed away leaving behind a residual deposit Bauxite, 
the ore of aluminium, and baolm or China clay occur in thu way. 

ALLimAL DEPOSITS 

Many minerals are to be found as alluvia] deposits in the muds, sands, 
and gravels of alluvial fans at the bases of hills or m valley bottoms. The 
mineral matter, often occtirriDg onguially m lodes and veins m the 
adjacent hills, has, as a result of the weathenng and erosion of the latter, 
been earned dowtulopc and dumped in the debris which has accumuLted 
at their bases. The alluvial un deposits of Malaya have onguiated in this 
way. It IS unponant to nose that only such nunerais as are cesistant so 
water corrosion are to be fbund in alluvial deposits. Gold, tin, and 
wolfram are the most unporunt of the minerals found in thu manner. 
Many preaous and semi-prcaous stones, eg. dumonds, rubies, and 
zircons, are also to be found in alluvial deposits. 

BUILDING STOSES AND KINDRED MINERALS 

From the dawn of human hutory nun has usually built hu more im- 
portant structures, eg., temples, p a l a ces , monuments, arenas, aqueducts. 
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flC 82. — QUAESVU.C fUHBECK LIAIESTDNZ 
Purb«kopeacmuryuidu:**lsli:’’ofPuil>«cL.Dan^£agUod. Slocks of dus 
fine quiltfy bunding Kone ue bewn and sent all o\er tbe country It u much 
used m die cotutnicCiaa of unportant public buddings 


Ceruia local building stODc» of special beauty, durabiLty and unlicy 
may have a much uidcr dutnbuDon. for example, in England. Portland 
Scone u much prized for public bmldimgs and so u to be found all over 
the country. Welsh or Cornish slates, which cleaie or split easily, vsere 
formerly svidcly used for roofing purposes, but the mdustry is now 
almost dead. Marbles, which are metamorphosed limestones, arc usually 
beautifully marked and coloured and arc capable of being highly 
polished and so are-extensiv dy used for omamentd stone work. Espeaally 
noteworthy are Carrara marlde (quacned m Tuscany, in Italy, and much 
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used m s tanury) , Pentelic marble (fiom Greece), Connemara marble (irom 
western Ireland), and black niarble (quarried at Ashford, jn Derbyshire). 

Many buildmg materials in use at the present day are manufactured 
products; they arc, so to speak, "synthetic aone.” The most important 
are bncks and concrete tvhich are now almost umversally used. During 


FlC. 83. — aONA CLAY MIAINC 

Qima clay is a 'niute clay denved from the decomposition of graiuie. Hiu 
clay pit IS near St Austell in Conmall wheic thae are large deposits of kaolin. 
About i) nullion tons are mined annually, some being exported to Canada 
and the United ScatcL Kaolin has a vanety of uses but most u used in the 
paper mdustiy (30%) and in the making of pottery (23%) 

recent years a vanety of synthetic stones, made from chipplngs of ocher 
scones and bonded by cement, have been nunufaaurcd and arc bong used 
incrcasmgly as facing stones and for decorative inlay tsork. 

Sand, clay, and lunescone are the three most important mineral ma- 
terials used in the making of manufaaured products. Sand IS an important 
ingredient in the manufacture of concrete and glass, and is used in the 
making of moulds for iron foundries. Clay finds its greatest use in bnek- 
making and cement manufacture but is much used, abo, in the carthen- 
v^are and pottery industry, eg. for sa^ars. sessage pipes, tiles, abluuon 
equipment, etc Limestone has a multitude of uses and is, perhaps, the 
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most ^'•IdeIy used of »I1 the mmcnis u is used as budding stone, supphes 
lime for cement and concrete mannfaftiire, is used as a flux m iron ore 
smelting, is used as an antidote for ''sour” soils, and finds a role m many 
mdustnal processes includmg sugar'Scfining and glass manufacture. 

Kaolm or China Clay is a soft sshue residual clay produced by the 
'ncadicnng of granite. It is used in the manufacture of porcelain, tdes, 
paper, toothpaste, etc. The finest kaolia deposits in the \\ orld arc found 
m Devon and Cornwall and large quantities are exported m addinon to 
those sent to the North Staflordshire Ponenes. Kaolm u also found m 
France, Germany, China, Japan, and the United States 

It IS not often realised how important are the common mineral products 
of the earth, nor how important arc the movements of such mmerals 
within a country winch has a vvell-dcTcIoped budduig trade and a highly 
developed communications system. It ts not easy to procure figures of 
the guantiDcs of building matenals but in Gteat Bntain something lihe 
aom^on tons of day and to milbon tons ofgravd are used annually for 
bnch and cement making, 15 miQion tons oflusescone for building, road- 
making, and cement manu&cture, xo milhon ions of igneous rocks for 
budding and load-nuking; } milLoo tons of fireclay, mostly used in 
connecaon with smelong, and about 1 snilLon tons of China Clay 
Cemmt ptoducuoa in Bncain tuns at about 1$ millio n loiu annually of 
which about 1 million tons u exported. 

NOi\-A/£D4Lt/C MI^'ERALS 

These we can usefully divide into (a) mdustnal minerals, such as 
asbestos, mica, graphiu, sulphur, and salt, and {&) mmcral fertilisers, sudi 
as nitrates, phosphates, potash, and guano 

INCUSTRIAL MINERALS 

AsbesUs IS a general term applied to certain fibrous minerals but the 
mosccommoaashcstosimnecalucliiyvottle. a variety of veepcoune Since 
asbestos will not bum or melt or deteriorate and is also highly resistant 
to electnaty, it forms an sdeal fireproof matenal, accordingly, it ts much 
used fee the making of fireproef clothing, safety curtains, and heat- 
resistant sheeting Large quantities of asbestos arc found m the igneous 
rocks of Devonian age in eastern Canada, whcuce comes some three- 
quarters of die world’s supply The U.S S R. is a major producer. 

Aiica resembles asbestos m many of its properties, espeaally in its re- 
sistance to heat and electnaty. Mica occurs in crystals which cleave. 1 e 
they can be split into thin sheets. Because of its transparency and heat 
resistance, mica is used for she wmdows m the doors of furnaces and 
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stoves. Because of its insulating propcioes, tt has important electncal uses, 
e 5. m the building of electncal plant, in tadio equipment, etc. Tiny frag- 
ments of mica are used to make "aiti6cial frost,” much used in Chnstmas 
decorations. The Umted States and Indu are the world’s largest pro- 
ducers; m the former country there are large deposits m North Carolina, 
m the latter at Haaanbagh in die Damodar Valley. 

Graphite, commonly known as plumbago or ‘‘black lead” because at 
one time it was mistaken for lead, is a finely ciyscalluie form of carbon. 
Sil\er>-black m colour, soft, and greasy in its touch, graphite, in its 
powdered form and mixed with fine clay, is used for the "lead” m pencils. 
Nowadays, graphite has many more, and more important, uses bemg 
employed m the making ofcruaUes for metal smelting, as carbon brushes 
in electnc moton, and as a “moderator” m atomic rcacton Graphite 
occun m small quanunes in Ceylon and Madagascar and at one time was 
mined near Keswick ui the English Lake District. SuppLes of rutural 
graphite are rather limited however and nowadays synthetic graphite is 
made foe mdustrul usages. 

Sulphur u an essennal raw oucenal m the chemical industry. It u ob- 
tained from three sources; either naove from areas of vulcamsm, or from 
the mineral iron p)'nces (FeSOJ. or as a by-product fiom natural gas. Its 
cbicfvseu in the manufacture of sulphuncaod — a key commodity of the 
chemical industry— but it is used in the vulcanisation of rubber, in oil- 
refirusg, m iron and steel manufacture, in paper- and paiat-making. and 
in tbe manufacture of innumerable chenu^ products including insecti- 
ddes and fungiades. Annual world production is around 9 million tons. 
Large depasics are found in tbe U.S A. (in Texas and Louisiana) and she 
u the world’s largest producer. Other natural deposits are found and 
worked in Mexico, Japan, and Sicdy. During recent years France 
has become a major producer of sulphur, deriving it from natural 
g«- 

Sail (sodium chlonde) may occur as a natural bnne or as a crystalline 
sohd (rock salt). Salt is a very necessary consntuent of the human diet, 
hence &om the very carhest Qmes it has been an important commodity 
of trade. The evsporauon of sea water in salt pans has been a tradtuon^ 
acnvirym the Mediterranean lands for many centuries Some loymilhon 
tons of salt are produced annually. Muds of it is used for human dietary 
purposes, but about half is used by tbe chemical industry in which it u 
a basic raw macenal. The U.S A. is the world's largest producer. There 
arc important deposits m Durham and Cheshire in England, m Lorrame 
m France, m Lower Saxony in West Germany, around Stassfurt in East 
Gemuny, and m Poland and Austria, while the Soviet Umon uses the 
Cupvsn u a vouiee of vak. 
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MINERAL FERTILISERS 

Nitrates (sodium mcrite or Chile saltpetre and pocassuim nitrate or salt- 
petre) 'svcic used ongmally only m the maVing of gunpowder hut just 
over a hundred } cars ago tt was discovered that they formed a valuable 
artihaal fertiliser. Natural nitrates are of mirequent and restneted occur- 
rence. The chief depouts arc found in the Atacama Desert of northern 
Chile Here, in dtpreMions, ate found gravelly beds, known as taJicfir, 
which contain nitrates For Haifa century Chile had a virtual monopoly 
of the nitrate trade. Then, la 1906, a method w as discovered of extracting 
nitrogen fiom the air whidi led to the production of synthetic mcrates 
and now adays most of the nitK^cnous fcnihscrs are manufactured chem- 
ically. Accordmgly, the tutratc trade of Chile has greatly declined. The 
chief producers of nitrates are the United States and those countnes of 
Europe possessing well-developed dcctro-chcmical industries based upon 
plentiful cheap hydco-electnc power, Norway. Sweden, France, and 
Switzerland. 

Phosphates arc also used as arofiaal fertilisers Sources of phosphate in- 
clude pbosphatic rock (a limestone contaiiung phosphorus), the mineral 
apante (especially the variety Imown as phosphorite), and guano (accu- 
mulated bird-droppuigs) Fertiliser known as "super-phosphate’'— phos- 
phanc rock created with sulphuric aad— was onginally made from bones 
Basie slag, a denvacive ofchesmelangofcenam types ofuon ores, con- 
cainsphosphacesandumuchosed nowadaysasaferoliser Guano, which 
IS naturally rich in phosphate, is found along certain desert coasts, notably 
an the islands OS’ the coast of Peru and South-west Aihca, andoncettam 
ocean islands such as Nauru and Ocean Island m the Paohe. The Peruvian 
deposits have been over-exploited m the past and controlled exploitation 
has had to be imposed to conserve (he valuable fertiliser The total annual 
world output of phosphate rock is around 2$ million tons. The chief 
producers ate the Uiuted States (Florida and New Mexico), the Atlas 
Countnes (espcaally Morocco), and the Soviet Umon 
Pcrosii.hke tocdi salt, occurs inhedswhidi were laid down when former 
inland seas dried up Natural potash deposits were first found around 
i860 when they were discovercdin association with the rock salt deposits 
at Stassfurt in East Germany Pnor to this, wood ash was the only source 
of potassium salts. Valvsahle as a ^rtshsex, potash is also used m the manu- 
facture of explosives, glass, paper, soap, and mediones and finds uses m 
bleaching, taumng, and photographic processes. The best-known and 
nchest deposits occur at Stassfurt. There are similar, but less extensive 
deposits m A lsace in Fraocc and at Suru in Spam. Potash is also obtained 
from the Saldura Marsh (Utah) and the Searles Marsh (California) in the 
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ICeunnt Itrttit Otrrtimnl 
no S4.— FOTASH WORKS IN ISRAEL 
Poush works at Sdom (Scdom) on (be Dead Sea. Tbe evapotaong pans tbown 
are used to test (lie (ace ofevaporation. The conunctesJ pans arc much larger 
Dromuie is produced along wich potash 

United States and from (be Solikamsk region of the Soviet Union Con- 
siderable quantities are obtauied from the E>cad Sea where both Israel and 
Jordan have set up evaporating plants. 

METALS 

Metals are commonly distinctive imtcnab possessing discucuvc ph>’si- 
cal properties such as hardness, heaviness, lustre, etc. Comparatively few 
metals, however, occur in a “lutnc” or "free" state (gold, silver, and 
copper are the most common}; more usually they exist as compounds, 
that IS, they are chenucally combined with some other mmcral as, for 
example, ox-) gai, sulphur, silicon. Seldom do such chermcal compounds 
tcscnvble metals. This helps w explain why tnaa was so long m discos cr- 
ing metals. Man, moreover, could not progress from the Stone Age into 
the Metal Age until he liad learned how to extract metals from their 
compounds His discovery of how dus could be done marks one of the 
most imponant steps in hii cultural development. It is very probable that 
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die fine nicul !ic Icanicd Imjw to use copper, since it u often found 
pure, i e. in its ninse state, and. if not, u easily smelted from its ore. 
Later, It was found that copper when combuied with tin produced bronze. 



nc 83 — IROH ORE MtNCsG, KIRUSA 


In Swedish Inppland are nsC depouB of iron ore. The phoco^aph shows (he 
open workings in the iton.«re mounuin of Kinmasura. The ores hare a 
high content — 6ata70°g — of pore iroa. but the} are phosphoric. In the long, 
dark winter, work cononua b) arulkial lighting prondra by bs dro-clectnc 
power developed at Foijus about loomiler to the south. 

an alloy metal which was much harder than pure copper Iron, though 
&it more abundant than copper, u mu^ more diffi ciih to smelt hence 
there was a long mierval before man entered the Iron Age- 
Fot sev etal thousand y can now uqo. abtmdant and wvddy disttibutol, 
hard and v ersatde, has bees donsnant and its usefulness has steadily m- 
CTcased. As man’s sacnofic and ttfbniral knowledge developed, iron 
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accordingly was processed to produce^ m turn, cast iron, wrought iron, 
steel, and, finally, a tv ide range of alloy steels, also, as time went on, man 
found ever-incrcasmg uses to which iron and steel could be put. As a re- 
sult, iron is at the present tunc by fu the most important of all the metals 
and more valuable than all the other metals combined. Apart from iron. 



the chief metals, ui terms of quanuty produced, are lead, zme, copper, and 
alunumum. Let us look fini at iron, then at these four important non- 
ferrous meuls, and finally at gold and siltcr, the two most important 
prcaoiu metals. 

IRON 

Iron occurs very widely in nature, being probably the fourth most 
abundant clement in the cardi’s mist; it « estimated that iron accounts 
for about 5% of the crust. Tbe red, brown, and jdlottish colours of 
rocks and soils are usually due to tbe presence of iron, and at least a trace 
of iron 1$ to be found in every sod. Iron ores, how e\ er, arc scry uneguahy 
distributed both m respea of quantity and quality. Iron docs not occur 
m nature as a pure metal; it occurs in the form of iron compounds or ores. 
There arc many forms of ore (tbe chief are Keiiiatite, iiugnctite, Lmonite, 
and sidcnte) and the pcrccrugc of iron in the ore vanes w iJcIy both in 
the JifTcrcnc forms and m different places. To be commercially important, 
an ore deposit must other contam a high proportion of iron, or, if the 
percentage of the nieul content a low, the deposit must be scry large 
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nC 87 — IKON ORE. SUTAIN 


The chief dcposia are ihoou bbek. The figures mdjcue proportioiu 
mined m recent ) ears. The arrows show, approamac^y, by dieir thick- 
ness the volume of unpom Pecked arrows show movement of ore 
fiom (he icoD-fields to the chief smdang centres (towns marked) 


JmperU^f iron art If6i I Iren ere consumption lg6i 



Sweden 2) Hoz&e pioductaon 165 

Newfoundland 19 Foreign imports ij o 

North Africa 16 


France 16 Total js S 

Voiezucla 6 

Sierra leone 4 

Others . . 17 
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aad tuddy accessible. It u icckcoed that u does aot pay to ^otk oie 
contamiog less than 20% iron, and normally exploicaaon takes place only 
where the metal forms 30% of the ore. Nbm that the low-grade Jurassic 
ores in England, which contain an average of only about 26-28% of iron, 
are exploitable simply because they occur in large quantities and can be 
readily mined by open-cast methods. Some ore deposits, on the other 
hand, are %ery rich, eg. the hcmance ores of Cumherland, now almost 
exhausted, contain over $0% of iron while those of notthem Sweden, 
mined at Kiruna and Gelhvare, average about 60%. 

The following table lists the chief w orld producers of iron ore. 

Table XXIV 

Iron Ore PraJaaien Imlltoiu ef tons ireii eenlenfj 

1964 196 } 19 S 4 196 J 

U.SSR 84612 8&971 Cioida Ifriio 2l6j8 

U SA. 47 681 30-4^ indu 12 414 14 269 

Oima ai-oeo aaooo BrarJ 10-200 la jjo 

Fraore . 19-S05 19-34$ Vcoeaucla lo-oi} 10-844 

Sw-edtn I9‘i7t ir^ia UK. . 4479 4229 

Genenlly speaking, only the nehet ores. 1 e. chose wuh $0% or more 
iron content, enter into inceraaDonal trade The only important cxcepnon 
to thu general stacement u the export of lean Lorraine iron ores from 
France to her near neighbours, Bdgium, Luxembourg, and Western 
German) .who are memben of die European Coal and Steel Community. 
The discovery and opening up of new ore fields, e.f the Labrador, 
Venezuelan, Peruvian, Brashan. and West African deposits, u rapidly 
changing the established pattern of iron ore producuon. Some countries, 
such as the Umted States, the Umted Kingdom and Western Germany, 
though important producers of iron ore are unable to meet the demands 
of their great iron and steel ladustnes and roust perforce import appre- 
ciable quannnes of ore. The (bliowing uble illustrates the dependence 
upon imported ore of some of the major iron and steel producers. 

Tabu XXV 
I/<m Ore lirpotU 

Ore pnpnrtt Ore unperU at % 

(n mitbon tmi) e/ eenamptiM 


t9S» Igfl Ipjtf ip$l 
U.S.A. .... 8 a aj 8 8 aS 

UK. <4 13^ 41 47 

W«tGcnoiny ... 84 saa J4 6} 

Bclgium/Luxcmbourg .. 81 20 2 5a 75 

Jipm 14 ao-7 Oi 94 


The bulk of the world's iron is coavexted mm steel which is an alloy 
oF Iron and carbon. Seed u of far greater importance now'ada)s m 
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industry iioo; ic is superior lo iron m thic ic is £ir saonger, lurder 
a hnlc lighter, and less brittle, Alany steel alloj-s are used these dap , these 
arc made by adding carefully measured quantiDcs of other metals to steeL 
These alloy Tnfra1t_ ihe most important of «bich arc manganese, nickel, 
chromium, cobalt, mol) bdenum, vanadium, and tungsten, imparl speaal 
properties to the steel such as mstsiancc to rusting and high temperatures 



(required in the case of highspeed cutting tooh) and increased hardness 
and toughness (needed for armour plating, etc ) The mechamcal cn> 
gmeenng, motor car, and aircraft industnes are the chief users of alloy 
steels. 

COPPER 

Copper uas second only la importance to iron until eery recent years 
tthen It >«as displaced by alumimum As ttc hate already noted, copper 
tsas one of the first, if not (he first, of the metals to be used by man. But, 
v.-iih the introduction of iron, copper lost its significance and did not really 
come into its own again until the development of clecmcicy Copper is 



FIC. $9 — MOV£>(£NTS OF l&ON OK£ Di NORTH AMmCA 

The rich iroa ore ^posio u the Supenor rcgioa are tmuporud clueflf by 
“lakets” to the lAwide uoaand weel censer, e ^ Chicago, Ciereland, tome of 
the ote goes iirectly by nil to Chicago. 11ie&e»I)<Jiscotered sonoredeposm 
around Knob Lake, in Labrador, are shipped upsscus to the lakeside ceases on 
Ontario and Ene. 
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lued in Urge quananes today mainly because of lU High electrical con- 
ductivity and the ease twth which it can be drawn into wire. Accordingly, 
copper Ends its chief use m the dccmcal industry w hich coasuTncs about 
6o% of the total production, it is used for the making of generators, 
motors, cables, and radio and td^honc equipment. The other chief use 
of copper IS for die making of copper alloys and approximately 40% of 
copper is so used. The chiefalloys arc bronze (copper-tm), brass (copper- 
zme), and cupto-ruckel (copper-nidcd) 

Alfoough copper occurs naturally m igneous rocks, die duef source of 
copper IS from the sulphides of die mctaL The United Sutes, which has 
long been the world's premier producer and soil produces roughly a 
quartet of the world's output, possesses very neb deposits of copper. 
Chile, too, has nch reserves and has for long been a major producer, but 
the most important feature of modem copper produenon has been the 
enormous output first from the Katanga copper belt of Zambia and the 
Congolese Repubhc (formerly the Belgian Congo) and, secondly, from 
Canada espea^y from the Sudbury and Noranda districts 
Tabu XXVI 

Coppa Or< PraJuaun (ihtuunJi ef imi toppn tenierif) 
i)6e 1961 iftf ipff 19U 

U.5A 1091 iiji I isa6j Peru io 1745 i774 

USSR. iio 796J mo Japan P* ’P®* 

Zambu <33 7000 <93-7 Aunralia 117 103 3 Paj 

rhi1» jSf djj 3 730^ South Afiica 3* 59 a oo-i 

a 469 a Meioeo 66 32 3 <9 ^ 

CongolcieRep 333 1773 aSt< 

Total wedd produenon 1963 4.370.000 tsni 
Pc^warptoduedoD l.gSo.oooiOnv. 

In spite of the Umted States' large produenon she imports addinonal 
supplies from Canada and Chde. The United Kingdom, France, West 
Germany, and Japan are smpoiunt unponecs. 

LEAD AND ZINC 

These two mmyrilt ttuy be taken together because they are found 
together, there u, m fact, only one known important zme deposit m the 
world, that of Franklin Furnace in thestate of New Jersey, U.S A , which 
IS not associated with lead Because the two occur together, obviously 
they are mined together lead is used, in sheet form, for roofing material, 
for pipes, for cable sheathing, for accumulator plates, and for making 
solder Lead oxides are much used in pamt mani^ciuie and for pottery 
glazes. A small but increasing amount of lead, in the form of lead 
tccraediyl, is used to improve the effiacncy of motor spirit (anQ-knock 
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Tli« Cepperbelt of Ccnttil Afnc* extends some zjo miles {tom the touchern put 
of the provicce of Kaungi. in the Congolese Republic, aaoss the {tonoa mto the 
norths put of Zsmhu (Notthan X^odesu) Althougli die uex is especuUy 
nch in copper, hence the nune "Coppahelt,’* oiha unpomat nuncnli, such as 
cobale and uramumy are found here. Although the exploitation of the mineral 
resources commenced la ipi j, it was not until about 19}0 that mining came to be 
seriously undertaken. Since that tune the uea has been completely transformed 
and How u is a modem mdusmai region whose importance as a mining area ex ce ed s 
that of any other part of Africa except for die 'Wirwateisrand region of South 
Africa. 

The Coppcrbelt is one of the world's chief sources of copper: it produces some 
tvooojooo tons oc neaily a t^uarttf of total world pcoduction. Nowadays very 
Ltilcof the ore u exported, the one mouly being nne/ted on the spot, using efectnc 
power generated at Comet Falls and other ^aces and brought by transiiusuon 
line rroin Kanba. 

In the Congo. EluabethviUe and Jadomlle are the chief censes of copper 
smclnng Aaoss the border, m Zamfaa, Ndida and Kirwc are the mam copper 
cenScs. The refined copper, once exported ru Dar<s-5alaam. Bsra, and Ope 
Town. DOW goes niauiiy via Bukama to P«t Ixancgui (on the river Kasai, a 
tributary of the Congo) or to Ixibito in Angola (the shortest and most direa 
rajwray link). 
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Zinc, \sliich u a noQ-conodiblc metal, u one of the most w-iildy used 
of the DOQ-fciTous metals. Tlie most unportani use of zmc is as a thm 
coatmg on sheet steel (galvanued iron) which protects the iron &om 
rusting. But it u also used for the nuking of wue [w-ue netting), pipes, 
battenes, in the printing mdustry, in pbaimaccuoca] products, and in the 
making ofaUo)*!. The chief alloy u brass (zmc-coppcr). 

> Considerably more zinc is produced and used than lead. ^Vo^ld output 
of zinc has increased by 25% since pre-war da)x whereas lead production 
has mercased only slightly. While the demand for zinc has increased and 
could be met, the produetton of lead has been handicapped by the growing 
exhausDon of the ore bodies, the consequence has been a world shortage 
of lead which has not only put up its price burled to subsututc materials 
bong used in Its place, rj coppa piping m plumbing. 

One or two of the fmous Icad-zmc mines to the world are worth 
noting, apeoally the renowned Sullivan Mine, in British Columbia, 
Canada, (the largest leai-zinc mine in the world), the wcU-knowm mines 
of Broken Hill in Neiv South Wales, Australia, the Tn-state mines in 
west-central Uuted States, the Santa Barbaxa-Hidalgo del Fanal mines 
in Meaco; and CeRo de Pasco in Peru. 

Tama XXVU 

* LeiJ Ore PreJiiautt {iStiUimJi »/ Uni U*J iftutnf) 

i»<* i »<3 i»ta iHj 

Ausoalu SAs-b CamJa it? a a74 S 

UA.SJt. jAs-o P«ni' 147 a 147 1 

U.S.A. as9 } 37J a Memcco 7$ 5 77 8 

Meaaco 174 1 170-1 YugoUaru tot-4 S 

Tool world ptoducQoa 1944, i.{i9o.ooo <oiu. ipAs, a,ito.mo tnu. 
Pre-war pioduoion 1,700.000 loos. 

Tabu XXVm 

Zuu Ore PreJtutmt {ilmis^Lb ej lent xua cwileiiO 

ij#4 if«J rjAa ijAj 

Canada 46 a a (364 Pent 2}i 0 lit-? 

531$ 5)4 4 JapAo 216 } 231 

U S.SJI. 410-0 4ia'0 Poland ijo 8 152 

Australa 55o-o JS 4 • Italy 108-9 “J * 

Mexico jjj4 Mjo Congolese Rep 104-7 *>7 4 

Total world producuoii 1964. j.400,000 tons, 19A5, 3,710,000 cons. 
Pre-war proiueooa 1,769.000 

TIN 

The discovery of tin, somewhere about JOOOB c., ushered m the Bronze 
Age, and unnl a hundred years ago us chief use was for [be making of 
bronze. Though soil used for btiuize making, it is also used for ocher 
alloys sudi as gun-metal, pewter, and solder. As a metal, na has many 



advantages: it resists conosioo by air, 'nacer, and many aads, and herein 
lies Its greatest utility, for it is used in die making of nn-cans in which 
food 15 preserved. The idea of coating iron svith tm to give it a protective 
covering apparently goes back to ^ fourteenth century and was fint 
undertaken in Bohemia, but the process of coating sheet iron with a thm 
film of tin wras first developed in die early part of the eighteenth century. 
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The first United Kingdonytioplate works was set up at Pontypool, 
South Wales, m 1720. The use'of tin>caiis for food preserving led to the 
great development of the tinplate and meial-box uidustnes. An English- 
man, Peter Durand, patented a process of enclosing food m containers of 
troncoated with a film ofcin early in the nineteenth century. The tinplate 
mdustry, which consumes about half the on imported mto Bntam — 
some 25.000 tons a year — is concentrated in South Wales. Tin has been 
nuned in Cornwall fox several thousand years and until about a century 
ago Cornwall was one of the leading on-producing areas. Although on 
soil occursat depth, the acccsublcdrpoutshave been pracucally exhausted. 

Tm occurs either as cassicence (on oxide) in gravels or as metal m lodes. 
Most of the wotld's tm at present comet from alluvial or giavel deposits 
from which it is recovered by dredging or tnoniionng, e^. m Malaya, but 
some, as m Bohvia. is mined from lodes. Tin is not v cry widely seaetcreJ: 
rather does it tend to occur m a few mam areas The richest deposits are 
found m south-east Asia where a on zone runs from souihcm Chuu, 
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cLrougb TTiailand vid the Maby PtmoiuU into Indoacui. Some cno* 
tlurdi of the v^orld total produCDon comes £iom dm rcgioa. Almost all 
die rest comes from Qobvia, Nigcna (the Jos Plateau). Cougo (Leopold- 
^-lUc area), and the Sovtet Uiuon. Mueb of the tm from south-east Asia 
goa to the Umced States which is almost complete])' laekmg m no 
resources. 

Taau XXIX 

Tit On PnJuitiaa {thmimiJi ^ Utt M anleni) 

i)ts >9^4 >9^5 

hUU>a . 60 9 64 A ThaiUaJ 16-6 19*3 

U.S.SJI. . 1 > Iftdnnnn 1$ 8 I4'9 

Ouua . . 04 4 a}-o Nigetu 8 8 97 

BoUvu . . 14-j aj'4 Congo 6-$ 6-j 

Tool vi-orlJ production 1964 IS4.6OO tons (CTcluJing USSR) 

Pre-war producuon l6;.6ot> 

ALUMINIUM 

Al umini um u (hc most abunJaot tncial m the crust of the earth and 
accounts for as much as 8 % of the rocky maicrul It is not often realised 
that ordinary day consists of up to a quancr of 10 substance of alammiuzn. 
Clay u, m fact, an aluminium silicate but the metal u so mnnutely com* 
btn^ with other elements that 10 extraction ts not commercully prac- 
ticable. Most of the aluminium produced comes bom the ore know-n as 
bauxite (an impure al uminium h)droxide). which hat a sery wide distn- 
buDon, and cr)obte wbich u found nanizally only on the west coast of 
Greenland. 

TaaiEXXX 

Asuitc (thoiu^tdi e/ tans tj art) 

14S4 titi 19(4 196s 

Jamaica . . iSsS 8714 Guinea (678 1870 

U.S S.R. 43CO 4700 Hungary 148S 1478 

Dutch Guiana 3993 4360 Yugwlana 1293 1574 

Guyana (BnC. Guaana) aSAi 4301 Greece 1048 1256 

France . 1433 2660 Australia 903 1183 

U.S.A. , . 1946 2oaa 

Total Aosld producoon 1964. 29.310,000 tool, 1963. 34.080,000 Ions 
Pre-war peoduenoo 3.643.800 tons 

Aluminium was fint extracted bom Its ore about acentury ago Duneg 
the present century die use of alummuim has steadily grown and at present 
more than five tunes as much is used as in pre-w ax days- It is one of the 
most useful and \ersatile of metals. A wide range ofhght but strong 
alloys, tg duralumin, magnahum, arc now made and are used in aii- 
oaft, railway, and motor-car construction. Aluminium is also used m (he 
maaufactoxe of dotnesoc istesals, wire, bsii, etc. 



ICttffUty Alvmimum Asmui/tcii. 

nc. 9}.— BAUxm mininc, sxirua cuiana 
Hu photograph shows many difietcncopofadom: (i) biuh<]eatsne (lep kfi), 
(u) a dragline suipping clay and sand ovetburden (wp rmirr), (m) hlasdiole 
dialling of the haimte deposit below the overburden (rnittr); (iv) hjdraulic 
senpping, i t. bieaking up bauiote by attacking it wuh watec>jets (fort^ounJ). 

For many years SnQsh and Dutch Guiana were the leading producen 
of bauxite but dumg the past few yean Jamaica has taken the lead. Most 
of the ore from Jamaica and British Guiana goes to Canada for reduction. 
The Umted States, which possesses some bauxite of its own, imports 
additional supphes from Dutch Guiana. France has important deposits m 
the department of Var and she is the leading European producer. 

GOLD 

Gold \v as one of the very first, perhaps the first, of the metals to become 
fimuliar to man. This was due, first Co its attiaaive lustre and, second, to 
the fact that, unlike most other metab, it occurs "native." Gold, because 
of Its beauty and ranty, has been the most highly escccmcd of all the 
metals; and, because of its relative scaiaty, it has always had a high \aluc 
Its chief use, because of its value, u fbrjes'^ery and, formerly, for com. 
Bong a very soft metal, gold is usually hardened by adding some alloy 
metal, such as nickel, copper, or sJver. 
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nc 94- — TUE XPirWAHASBAND 

The Wir«atersruxd, ot the “RW* for short, n the name to a ndgr ofhtgh 
land luluwg eajt to'tteM mthe iouihcmpan of ^ TtanavaaL The Rand asclf 
u about jonulea mexieathucuupanofa 340-Ade lon^ndge Its unportancr 
(ie}m>ugold-&earugree{k. CoU viat£ni«lumiere>i here u >444 anJueu been 
mined erer sioee. To^ there are sixt)*r\to oubo working the preooiu mreJ 
in this "golden arc " Tlie goU ooeurt in a hard, pebbly rock— ^uam congI»- 
merate—viluehu known at ^banket.'’ Tbehanket u mined, ertubrd. and creaud 
fhemically 10 yeld the eoU. The early miner itorked the tur^ce rock but (he 
ree 4 after bang storked for neatly eighty yean, u nosv worked at depth and Mme 
ofthe tmner ue tOiMsfcdeep Oneofthe new miner u plaozung to mine at a 
depth of ij.coo ft— nearly ] imlei below the rurface I Ourvig more recent tunes, 
cxploiutMO has taken place m the Far West Rand, in the KJerworp area of iOuth> 
wains Tranrvaal, and in the Oraoce Free State aroond dw town of Welkom. 

Ova half (hcworiJ'ioutpurofgoldfezJtading the U5 Sit whoseproductrau 
at pTesai({l96j) nuy ctiual chat osSoucd Airua)comafroiathe Rand. Johannes- 
burg i> the great centre of (he Rand and, with its populaaon of ever i| oulLons, 
ij the Urgetr ary m the Republic- k has become a big industruJ centre with an 
emphasis upon engineering Coal, needed by die mining induscry and by the 
odicr grow mg indusena of the region, is mined at Vereeiugmg some aj milci to 
(he south of Johaimoburg and to the east of the Rand Water supplia, in great 
demand in this regum, have accettitaled the cooizructioti of a huge reservoir, the 
Vaalbank Dam, on the Vaal River 

Cold-nuxune depends upon a large labour force and some JQo.ooo Afneans are 
cTTiploycd in the inuics. Mining sshasd. ^d dangerous woik but great 

care is taken of the nauve w orkm anJ the casuslty rate u less than tw o per thou- 
sand Wages, tliough conudcrablv higher than thoie paid to tnou Afncan w otkerv 
are luU low. but it is only by the cniplosinest of oieap labour that the goU can 
be profiubly wotked since each ton of iianket yields only about 40a. of gold. 

A point of uterni is that urantum sometunes occurs w iih gold. Uranium has 
only become important wuh ehedetelopmoiC t^niKlear povier for which it u (he 
’’fud" , heice many of the old mining duoips are now bemg worked over to 
fccora the very small, bus very valuaUe, sjuanutia of llus fmportant minasl 
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Gold generally occurs cither m aQuvuI deposits or placers (into which 
particles of gold have been washed fiom naghbouting veins of gold) or 
in quartz veins in which partides of free gold are embedded. In earher 
da) s much of the world’s gold was got by panning nver gravels and it w as 
the discovery of placers which led to the great “gold rushes” of the 
nineteenth century to California, Alaska, and Australia. Nowada) s, most 
of the gold mined is procured from Veins worked at depth below the 
surface. Over half the total world production comes from South Africa. 
The Soviet Umon is the second largest producer 

Taali XXXI 

Gold Ptoiacum (in iaUgranimts) 
ijto tft/ jffiff Iff4 

SouthA&ica 66j,ioj USA 52.248 4S691 

JJSSR. jaS.tas 328 .I 2 J Aiuoaba 33 .J 9 * 27,979 

Gaaada . taj.isr >18.158 Ghana 27,340 26.902 

Toul world prodticuon 1964. 1,250.000 kilogrammes. 

SILVER 

Silver IS a lovely metal and, hke gold, has long been held a preaous 
metal Its value Im gready declined however since the days when the 
Spaniards ransacked the Aztec and Inca Empires of the Americas for their 
ulvet treasures. Ducale and malleable like gold, nlvcr resists corrosion 
although It tarnishes when it comes mto conuct with sulphurous fumes 

Silver sometimes occurs in its nauve state but it u often found m lu 
sulphide form m assoaauoa svith the sulphides of copper, lead and zmc. 
la fact, a large proportion of the sdser produced at the present day comes 
from the desilvcnsation of mixed ore bodies which are worked for ocher 
metals; in other words, it 1$ very la^dy a by-produa of copper and 
lead mining. 

The Laun American countnes of Mexico and Peru arc soil major pr^ 
duccn. The United Suces and Canada are other major producers, most 
of the output commg from the CordiUeran states. A large number of 
countnes produce small amounts of silver. 

TamcXXXU 

5i/itt (ill metnt Im) 

Hdt tfii ifit 

Mexico 1385 <298 U SA R. . 7S1 Soo 

USA. . . 114A >>5<> Aumalu . 469 get 

Peru 9>6 «isa frpxn . J14 49A 

Canadi . . 1030 943 Wen Germany . 450 360 

Total world producuoo, 1964 — about 7,300 metric toot. 
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EXEKCliES 

t. Sacs(^egtog[ipiucal<Ls(nbuoaaof^ie acavmnuivolveduitheexploiu- 
Qonofcoi'pei under the following headings (a) die location of copper ores, {&) the 
treatment of copper ores, (r) the imlicinnn o[ copper 
2 . “Minerals provide a main incenttve for man'i interest in uoder-dercloped 
ands.” lUustrate this statement by detailed references to esamples dran-n from 
several contments. 

3 Choose any rno minerals mined, quarried, or otherwise extracted on a large 
scale uv Great Britain (except coal) Say. as accurately as ^ ou can. w here they are 
w orked and indicate bnedy the methods of extraction and the uses to w Inch thev 
are put. (Cliarlmd Inslilule cf Srrrrtenrr) 

4- Gis e an account of (e) the occurrencci (h) the distnbuDon, and (r) the trade 

5. Give an account of the dismbonon ofthc uoaore depouts m North Amenca. 
Indicate the chief movements of ore to the consuming centres 
(S. Examine the v,ealth and dcSoencies of the Umced States in mineral re> 
sources. 

7. Write a geographical essay on the locaoon of iron ores in Western Europe 
indirarmg the ehitf raoremests of the ores to the major consunuDg centres 
S ccmdiQons are necessary for the ecoBoinie Bcploiuoon m von «e’ 

9 Chileis an important pcoducerof(a)iucraces>(fc) copper Draw a iketeh-map 
CO show the loeaaons of the nuio ptoduong areas and desmbe the eondiaons under 
which the mining takes place. 
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FUEL AND POWER 

In the very earliest tunes all fetching and carrying, Iifong and haulmg had 
to be done by man himself — by bumati misclc power. When, for ex- 
ample, the Andent Bntons boilt Stonehenge some three or four thousand 
)ears ago, the huge blocks of stone v/cte dragged all the way from 
Pembrokeshire by teams of men and manhandled on the Site. There were 
no steam-dnven trams, no petrol-dnvcn lorries, no motor-tractors, and 
no electric cranes to help move and mount the massive stone blocks. Man 
IS a somewhat lazy creature and very soon he began to devise ways and 
means to case human efibrt and toiL At first, by the institution of slavery, 
he got other men to do his wotk for him and most of the early ovihsa- 
uons were largely based on the energy provided by slaves. But slaves 
IS ere not always to be had and someomes they became scarce; hence man 
had to find alternative means of help. He turned to the animal world and 
soon began to use the he had succeeded m domesticating, such 

as the hone, the ox, and the camel, fint to carry and then to dnw loads. 

Amnute power, how ever, has certain disadvantages: there is a limie to 
the carrying and drawing capacity of an animat the animal has to be fed 
and housed, and often it can work only within restricted enviroaments. 
Fairly early on man sought to use imnimaty sources of energy and his first 
success was with the wmd. He found that by mountmg a sad on a boat 
he could use the force of the wind, la the beginning be could only sad 
with a following wind but this relieved him of the necessity of plying 
oars. With mcieasuig cxpcncncc. he eventually learned how to sad 
against the wmd, i e. by tacking or following a zigug course. Thu, 
dearly, was a tremendous step forward. On land, the wind was harnessed 
by the windmill, an invention, it is thought, of the Persians. About the 
time of Christ, the water-wheel was invented, an invention often attri- 
buted to the famous Roman engineer Vitruvius. Thus running water was 
used to turn wheels which provided the necessary energy for hfong water 
or grinding com. 

Wind and water remained the only important sources of mammate 
energy used by man untd about two hundred years ago. Fora century or 
more several people had expenmemed with the use of steam as a source 
of pow er but not uetdjames Watt perfected hu steam engme was a satis- 
factory machme devis^ Since Watt’s day many new sourca of energy 

a6j 
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bays brai developed and now nun, with x great fluid of saenofic and 
technological expencnce bdusd him, is forever seeking and finding new 
sources of energy and pow er 

The amount of energy, inanunate power, used by a people or country 
u a pretty good guide as to the stage of its eomomic adsancement. The 
United States, which is the mou ccononucally advanced nation m the 
w orld and w hose peoples enjoy the highest standard of Lying in the w orld, 
IS the w orld’s greatest user of energy . About half a century' ago, a w cU- 
hnotsu geographer, called James Fairgrieve, wTote abooh. Gec^raphy oJii 
ii'erU Pauer, the underlying theme ofwhicfa was that throughout tustory 
peoples had advanced and become powcs&l m telaaoa to the energy 
resources they possessed, developed, and uoLsed 

THE DIFFERESCE BETIVEES FUEL .i\D POllER 
Fust, let us note the diSercnce betw tea fuel and power These are terms 
which are often loosely and someomes maccuracclv used Coal, for m~ 
stance, IS commonly said to bea major source of energy and although this 
may be allow ed in a general sort of way. strictly speaking coal is merely 
a fuel w hich u burned to produce steam pow er or elecme pow er Moving 
windandflowingwamr through their moQon provide energv or power 
Falling water, again, may have its mberent mergv hames^ to dnve a 
nubine which, ui turn, ptovides a source of pow ex— h> dxo<lectne pow er. 
But coal, by Itself is not power: only indirectly is it a source of power 
The chief fuels which arc consumed to produce power are 
Wood and assoaaied vegcubic nutcrul 
Coal and Iigosce Qirow-n coal) 

Peat. 

Alcohol 
Petroleum oils. 

Natural gas. 

Nuclear fuels. 

The chief sources of energy are 
hlan pow cr. 

Animal power. 

Wind. 

Water. 

Tidal power. 

OtoUiemul energy . 

Solar energy. 

Steam power. 
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At the present ame there are four mam (hrcct or indirect sources of 
energy: coal, oil, natural gas, and fallmg water. These account for 99% of 
all the pouer produced ivhich is ofanuunioutc nature. It is important to 
note that the first three sources arc non-renewable resources and once used 
they have gone for good Fallmg -water, on the other hand, is a non- 
wastmg asset for the water can be used over and over agim. All the fuels, 
ssith thepartul exception ofnudear fuels, arc exhaustible, though wood is 
capable of bemg grown and in this sense may be thought of as a renewable 
resource. There seems httle doubt that atomic energy will supply most 
of the power of the future but for sonic nme to come the more orthodox 
sources of energy will continue to provide the bulk of the world's power 
needs. 


THE SlCNlflCAKCE OF ENERGY 

In descnbmg the significance of energy we arc concerned with two 
matters: («} the importance of power supplies m the modem world, and 
(!>} the role played by the different sources of power. 

In all technically advanced countnes, modem hfe would be impossible 
were ic not for the abundant supphes of power that are available. Think 
for a moment of what happens when there is an elcctnc power cue the 
lights go out, the radio stops— unless )ou have a transistor run by a 
battery — the oven stops cooking, the vacuum won't work, lifts reinaio 
suuonary, tic. In otbit words, the rhy-thm m homes, m factories, m 
transport, and in communication grutds to a halt when power supphes 
run out. Ic IS only when there is a breakdown that we realise how 
essential energy is to modem life. Like water supphes. we tend to take 
It for granted. 

Although power IS vital to many aspects of modem life, it is especially 
important m connecnon with industry. The growth of manufacturmg 
industry has led to ever-increasiag demands for manimace cnerg)-- and, 
since the world as a whole u becotmng more and more industnahsed and 
the pace of industrialisation too continues to increase, the demand for 
power is insatiable and, in fact, in some areas power requirements are 
greater than can. at the moment, be supplied. Power shortage has been 
a chronic problem in some of the South Amencan countnes, notably 
Argentina and Brazil, both of which have embarked upon programmes 
of rapid industruLsanon. 

The recogmtion by the so-called under-developed countnes that indus- 
cnahsanon u one of the mam kep to progress, power, and better standards 
ofhvmg has led in many cases to the encigeric development ofsuchp>owcr 
resources as they possess. Nowhere u dm better cxerophCcd than in the 



I J[Coal M] P«M»U«»»« ^^Jjahgal ga» j 

nc. 95 — SOURCES Of inanimate energy 
f‘g 37>sanexunpIeofasimpIebaTgnpb Tbu ^apbu described ai a prrcrtiM/; 

Isconjutj ofa senes of bars ocutufbrW^gtb.eiclirepceseDCiag 100%, 
eacb being subdinded oq a pneencage basis. 

Thu graph anempts ca iBusaale (he use made of four main sources ofmaniinace 
energy by a selection of countries. CarefuUy compare these diifetEnr counenes 
Dotmg especially the ditfcreotsourcis of power used by the Uoiied Kingdom, the 
United States, Brazil, Italy, and Sweden. 


Some countnes, such as the United Sates, Canada, the Soviet Union, 
the United Kingdom, Western Gcnnany, and Japan, use large amounts 
of energy, others, sudt as Pottugal, Turkey, Mongolia, Morocco, and 
Peru, use very little. The quanocies nsed vary chi^y according to the 
degree of industnal development aldiougb it should be remembered that 
today, m the more developed countries, other productive occupations, 
including the service indusCnes, are consunung large and mcreasuig quan- 
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□ties of power. Think, for instancy ofthc modem farm which needs fuel 
for Its tractors, machines and vehicles, and electncity for lu milking 
machines, pumps, etc., or the modem hotel which needs fuel for heating 
and cookmg, a^ electricity for its lighting, its lifts, its air conditiomng 
system, its automatic dish-washers, etc. 

Truly, then, the demands upon energy are almost unlimited and grow- 
ing apace. This simple fact is wdil illustrated hy the statement that more 
coal has been truned during the past 25 years than m the previous 250, 
and more petroleum inmed during the past 10 years than m the previous 
100. The phenomenal growth in energy demands during recent dmes 
seems likely to contuiue for 2 long omc to come. 

, At present (1969) the rate of consumption of energy m the world is 
approximately jooo rmllion tons of coal equivalent per annum It is not 
easy to apportion this energy but it is beheved that about one-balf is used 
in masufactunng industry, about onc-ftfth in transport, approximately 
the same amount for domestic purposes, and the remainder for mis- 
cellaneous purposes It is estimated that the current annual rate of increase 
IS about 5%. The general opinion is that the demand for energy will 
double itself during the next 20 years and that by around 79S0 the world 
tvill be using something of the order of 10,000 milhon tons of coal 
equivalent. 

Coal, petroleum, natural gas, and hydro-electncicy are the mam sources 
of inaiuQuce energy. Of this energy coal is responsible for about 45 %, oil 
for about 33%, natural gas for about ij%, and hydro-electnc power for 
about 8%. Since pre-war yean coal has lost much ground, while 
petroleum and natural gas have forged ahead. It should be noted that in 
spite of the spectacular suture of the great hydio-clcctnc power dams, 
W'atcr power is gradually declining in its rclaavc importance to the other 
power resources. 


CXfAL 

Only hfty years ago coal was the dircm or indirect source of nearly 
90% ofthe world's power. Today.as we have just noted, ic accounts for 
less than half, yet more coal is being mined in the world than ever before. 
Coal IS, and is likely to remain, a major source of power for a long nme 
to come. 

ORIGIN OF COAL 

Coal is mmcral nutter found in lajcts or beds in the sedimentary rocks 
of tile earth's crust. It is a hard, black, shiny substance, composed of > ary- 
ing amounts of carbon, oxygen, hydrogen, and nitrogen together with 
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some impunan. Teduucallp, coal k knon-n u a hydro-carbon. Unlike 
mosc other mmeral products, it b aunbustible and herein lies its import- 
ance Coal u really fossilised xcgctation In eaiLer penods of the earth s 
geological history, especially la die Caibotnierous age— the name means 
“coal-bcanng” — great sitamp (brests, vciy tundar to those found at 
the present tune in the Everglades r^onof Flonda, grew m vanous parts 
of the ts orld. Such forests v\ ere periodically submerged and covered tv i th 
mud and sand. In due course. ^ vegetable matter partially deca) ed and 
was compressed by the weight of the layers of sediment laid down on top 
of ic. An accumulation of vegcuble matter thirty feet chick would 
esentually become squeezed mto a seam of coal only two or three feet 
thick. Hundreds of rruUions of years btcc these coal seams came to be 
exposed at the earth's surface through the uplift and denudauon of the 
rock lay eis This explains why coalfields arc often found on the fianks 
of highland areas, t g the vanous coalfields of Northern England are 
found on the margins of the Penrunes 

VARIETIES OF COAL 

Coal IS classified into vanous types according to the carbon content 
For present purposes three main categones of coal may be disongiushed 

X. A/:ihfaeile' a very hard, shiny, clean coal, contammg over 90% 
of carhoo, which burns with hnle flame and gives offhe^ smoke but 



Another percentage bat 
giaph showing the different 
kanos of coal and cheir re- 
speenve percentages of 
carbon concent- 


which produces great hmt and leaves bttlc ash behind. Anthracite is m 
much demand for central heaimg plan t, for certam types of modem 
kitchen cooken. and, formerly, was nuidi used by stcam-pow ered ships. 
Deponts of anthraaoc coal are foudy scarce, the two most important 
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ulchraace fields in tLe norld occur m the South Wales coalfield of the 
United Kingdom and the east Pennsylvania field of the Umted States 
2. Bitumincus Coal' coals bclongjog to this group contain 70-90% of 
carbon. They are black, shmy, or doll, bum freely ssnth a long, yellowish 
flame, and arc smoky. They leave much ash b ehin d, espeaally the poorer, 



nc. 97. — COAIHEIOS OF SaiTAlN 

The map shows the coalfields of Onum and the admmucratave divisions 
of the Nauonal G»1 fioarX 


lower-ranking types. The coals in dm group are called bituminous be- 
cause they all yield tar (bitumen) when heated; they also give off gas. It 
IS for these reasons that bitunuoous coal u used m the matin g of coal gas 
and coke. Binimmous coals are often sul>-diviJcd into (u) coking coals. 
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(b) gas coili, uJ (c) ste2m C02I1. Orduury household omI u bituminous 

cool 

Li^iie cr Broun Cj)al this npeofcosl hif a low carbon concent of 
becviccn 4S~^S%- It u usually blown, but sometimes black, in colour, 
bunu %\-ith a long, smoky flame, and leases much ashy material bchmd: 
tbu IS because it u of much mote tcccnt ongin than anthiaauc or bins* 
minous coals and contams a higher proportion of vegetable matter. It 
may be looked upon as being at the midvvay stage between peat and 
birununous coaL Lignite is much used for steam raising, opecially m the 
generanon of themul-clccmc power It occun in large quanunes in 
Western and Eastern Germany and the Soviet Union where it u much 
used for making clcctnaty. 

COAL OUTPUT 

The total annual producnon of anthracite, binuiunous. and Lgnite coals 
in the world u around 2000 miUion tons. Thae are four nujor coal- 
mining legiou— the United Sutes. Western Europe, the Soviet Union, 
and Chuu— and these account for over 90% of the output. During the 
tuneteenth century Dncain was the world's leading producer, but at the 
eumo{theceacur>‘ihe was overtaken by (he United lutes which (hen led 
the world until 19 j9 Now both China and the Soviet Union contest for 
fintplace. Chua possesses greatreservesof coal, but unciJafevv)eanago 
she produced only about 20 million tons a >ear. When the Commumso 
came into power, however, m 1947. they sec out to mdusmalue the 
country and coal producnon has leapt tip The uble below g^ves the 
output of the mote important world producers. 

Tuas xxxra 

CmI ritUuouM (in ihoMmi tnttru loni) 

VSA. . SSt.TSO 4754^ Fnuia: 'j.ojo 5t JV* 

US.SJI. 40S.870 427.881 SCVWS 49 .S 34 

Ch i n a (cst.) 290,003 joo.000 South .Aihca 44.9m 48.444 

UJv. >9e.7]4 > 90 .}oS Caediotlonku aS.aca 27.731 

\7eaGcnn2ay 142,704 l]}464 Australia 27,871 j 1.908 

Poland 117,354 118,821 Belgium ai>305 19.786 

India . 62,440 67.161 

Tocal world {TDducooo. 1965 antS.vm meme UHU. 

DISTRIBUTION OF COAL 

Although some coal depono niay snil remain hidden and unknown, it 
IS probably Sue to say thir most of die deposes hav e now been discovered 
and that even if w e do not know the exact amount of tl» reserves in many 
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cases die wotld pictuic is &iily complete. Two points with respect to the 
■world distnbuaoa of coal need emphasising first, the very uneven 
discnbution of the earth’s coal cesoucccs, and, second, the great con- 
centration of the world’s coal m the northern hemisphere. The latter fact 
IS largely explained by the occurrence of very old rocks; the southern 
contments are mostly very anaent plateau areas of cr)'stalhne rocks in 



HC. 9S — COALFIELDS OF THE UNITED STATES 


which coal does not occur. Only here and there are there sedimentary 
deposits in which pockets of coal are to be found. 

A very large proportion of dw world's coal deposits, perhaps about 
one-third of the reserves, are to be found ui North America and especially 
m the United Sutes whidi is bountifully endow cd. The most important 
deposits arc m the cast of the United States, pamculaily on the western 
da^s of the Appalachian Mis. (See lig. 98.} The fields of the mtenor, 
notably that in Illinois, also have an apprccuble output, roughly a quarter 
of the toul. There are small sottered pockets of coal in the Wcsicm 
Cordillera. Canada Itas significant deposiu m Nova Scotia and the 
Prixtves. 

In Europe a major coal trough lies along the northern fianks of the 
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(&) g2s coals, and (c) steam coals Oidmaiy household coal is bituminous 

3. Of Bmm Coal this type of coal has a low carbon concent of 

between 45-65%. It is usually bmvn, but someumes black, in colour, 
bums svith a long, smoky flame, and leaves much ashy macenal behmd; 
this IS because it is of mudi more lecenc ongtn than anthraatic or bitu- 
minous coals and contains a higher pioporaon of vegetable matter. It 
may be looked upon as being at (he midway stage between peat and 
bituminous coal, ligmte is much used Car steam caismg, especially m the 
generation of thermal-clectnc power. It occurs m large quandoes in 
Western and Eastern Germany and (he Soviet Umon where it 15 much 
used for making electnaty. 

COAL OUTPUT 

The total annual production of anthracite, bituminous, and hgnite coals 
in the world is around 2000 milhoo tons There are four major coal- 
mining regions — the Umted States, Wcscera Europe, the Soviet Union, 
and Chuu— and these account for over 90% of the output Dunng the 
nineteenth century Bncain was the world s leading producer, but at the 
turn of the century she was overtaken by the United States wbicb then led 
the world unal 1959. Now both China and (he Soviet Union contest for 
first place. China possesses great reserves of coal, but until a few yean ago 
she produced only about 20 milhon tons a year When the Communists 
came into power, however, in 1947. they set out to mdustnahse the 
CQuntcy and. coal pcoducaoa has leapt up. The ubU below gives the 
output of (he more important world producets 

Tabus XXXm 

Coal Prodtulmt (in thouianj metric tons) 

196( tfii 1964 19(5 

USA 4 Sa, 7 io 475 , 2*4 Fcanie SJ.ojo S«. 34 * 

USSJl. 408470 427*81 Japan SO 92 * 49 534 

Chuu (otj 290,000 300000 SoutkA&ua 44>9>e 4*444 

UK. 19M34 S 90 . 50 * CaechwlOTikis 28.202 27.731 

West Germany 142.704 135^64 Australia 27.871 31.90* 

Poland 117.354 >>*.*21 Bdgwin 21.305 19 . 7 *^ 

Indu 62,440 67.161 

Total world producoon, 1965 2,045.900 metric tons. 

DISHUBUnON OF COAL 

Although some coal deposits may still remain hidden and unknown, it 
IS probably true to say that most of dm deposits have wow been discovered 
and that even if we do not know the exact amount of the reserves in many 
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cases the world picture o iairly comidete. Two points with respect to the 
world distribution of coal need emphasising first, the \ery uneven 
distnbution of the earth’s coal resources, and, second, the great con- 
centranoa of the orld’s coal m the northern hemisphere The latter fact 
is largely explained hy the occurrence of very old rocks; the southern 
continents arc mostly very anaeut {datcau areas of crystalline rocks in 



flC. 98. — COALFIELDS OF THE UNHED STArES 


uhich coal docs not occur. Only here and there are there scthmeacary 
deposits in svhich pockeu of coal are to be found. 

A very Urge proporuon of the world’s coal deposits, perhaps about 
onc-chitd of the reserves, are cobefoundiaNorth America and especially 
in the United Sutes which is bountifully endowed, 'the most important 
deposits are in the cast of the United States. pamcuUrly on the western 
flanks of the App^chian Mu. (Sec Bg. 98 ) The fields of the mtenor, 
notably that m lUinou, also have an appccoahle output, roughly a quancr 
of the total. There arc small scattci^ pockeu of coal in the Western 
Cordillera. Canada has significant deposiu in Nova Scona and the 
Praines. 

In Europe a nujor coal trough lies along the northern Amt* of the 
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Hercjium mountain s^-stem Discontimiouj coalfields stretch fiomnorth- 
eastera France to Poland the Franco-Belgiia Coalfieldl. the Campine- 
Lunbutg Coalfield, the Ruhr Coalfieli. the Silcstan Coalfield. Outside 
this mam coal belt are the important deposits in the Bntish Isles, the small 
fields of Spam, the coal pockets of the Central Plateau of France, the Saar 
Dasm, and the small fields of Cicthodosaku (Fig 99) 

The total coal resources of the Soviet Umon are not ^ et fully known 
but there can be no doubting ihcir exteonveness and nchness it seems 



fic. 99 — COAlFIEllrt OF EUROPE 


very likely that the U.S S R, possesses the world’s greatest reserves The 
chief fields are the Donbas Oulficld in the Donets Basin m Ukraine and 
tbeSuabasCoalfieldin the KuzoetskBasiaincentral Soviet Ana. Other 
fields are the Tula field near Moscow, the Urals field, the Karaganda field 
in Turkestan, the Irkutsk fidd and the tv East field in the Amur valley 
Recently the Russians have claimed the discov ery of a vast new coalfield 
in the Lena Basin in northern Sibena. 

The principal remaims^ coalfiddt occur in f'tuna Ejet^tve and neb 
deposits are found widely scattered throughout China, proper and 
Manchuna, the chief deposits occur m south central Manchuria around 
Fushua where very thick smto* can be mined by opencast methods, m 
the northern plateau region of Shansi and Shensi, and m the Red Basm of 
Szechuan province. 

Japan has several small coalfidds whiidi yidd fairly substantial quanu- 
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ties — pnctic^y enough to meet home demands— although she lacks good 
coking coaL la the Damodar valley, to the west of Calcutta, India 
possesses one of the few great coal deposits south of the Tropic of Cancer. 
Most of the output comes &tun the Jhatna and EUmganj fields and the 
total production is gradually incicasmg. 

Auscraha secures most of her coal fiom the large field centnng on 
Sydney {Newcastle, neat nonhem margui of field) in New South Wales 
but smaller fields occur in the vicimty of Ipswich m Queensland and near 



FIG. 100.— COAiriElDS OF THE SOVIET UMO.S 

CoUic m Western Australia, Esccpnonally thick deposits of hgmte occur 
in ViCTona and these arc now bcuig worked. New Zealand has a number 
of small fields on the western coast of South bland but the coal is rather 
low-grade. 

The Urge continent of Afiica u very poorly endowed with coaL It is 
estimated that the reserves total less than 3% of the world total whJc the 
output IS only about 2% of world production. The chief deposit occurs 
in South Afiica on the borders of Transvaal, Natal, and the Orange Free 
Suce; the rcserv cs here, though Iwly la^. arc of rclanv ely low-gradc 
quality. In Rhodesia the Wankie Coalfield is of note. Smdl coalfields 
also occur at Enugu m Nigeria and at Colomb Bechar on the edge of the 
Algerian Sahara. 
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South Amend, Lie Afiid, u «le 6 acnt m cod. There is a small output 
of a few nulhon tons all told from the small, Sdttered, low-grade deposia 
of southern Brazil, southern Argentina, central Chile, and Colombia. 

on. 

THE ORIGIN OF OIL 

Minfr al oil, &om which many didaou kinds of oil are eventually 
denved, is generally thought to be due to the decomposition of nny 
marine creatures, minute plants and amnnU «milar to the plankton which 
occurs in die oceans at die present «in>e, which sank to the bottom of 
lagoons and seas and became totcnmoglcd with the muds on the lake and 
sea floors. Ultimately this dead organic matter became entombed and 
preserred m the sediments w bich w ere buned deeply, often to depths of 
several thousands of feet. This nuy have happened too to 200 milhon 
yean ago 



HG 101. — CROSS-SCCnON OF AN onfiriD 
Thediagtam siiows m o kmds ‘'tnp” indte rock strata of the earth's cnist m 
which oil may be found On the ngbt. the oil u crapped in an upfold of rock or 
annclme. on the left, a fault in the rocks has led <0 a movement of the rock lav en 
asid an impervious layer has fonsed a bamec which dams up the oiL Well 1 
Kits a dry area, well a taps oil, well 3 draws water, and well 4 taps natural gas. 

How dus organic matter imprisoned m die ro^ came to be trans* 
fonned into oil is samedung about xduch tve ate not very certain. It 
nuy well be that petroleum has onginated m several difleient nays 
Formerly, ic was thought that great biac and pressure were necessary for 
the formation ofoil but this old idea IS tending to be discarded and modem 
teseaxch-woikeis are suggesong die ^uidc burial and quick transformaxton 
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into oJ wi^out die need for great pressure exerted by tbe tremendous 
weight of overlying rock strata. This new idea docs not rule out the carhcf 
one of great piessure together with heat changing the trapped animal and 
vegetable matter into oih As we have just said, several modes of ongm 
may be involved m the formation of oiL The decomposition of the 
organic matter by bacteriological action, however, appears to be a neces- 
sary stage in the process 

During the time the dead organic matter was being entombed and 
transformed into oil, sedunents contuiiied to settle and accumulate on the 
lagoon or sea floors. As a result of tbe accomulanon of the ovctlyir^ 
loads of sediment, the deeper layers were squeezed, compacted, and 
hardened and turned mto rock Under such great pressure the muds m 
whidi the organic material was ongmally laid down became dense and 
impervious to fluids. In the sandstones, however, which were made up 
of larger mmeial grams, pore spaces remained and in these tiny spaces 
water particles (for the sands had ongmally been laid down m sea water) 
continued to be present. The minute bubbles of oil and gas, products of 
the altcracioa of the organic nutter buned with the mud at the time it wu 
ongmally laid down on the sea bed, were squeezed out of the muds as 
they were bong compaaed and moved into the adjacent sandstones whose 
pore spaces were able to accommodate them. Due to the gradually in* 
cieasmg pressure, the particles of oil and gas, as well as the sea water, 
migrated upwards until ihcir movement was halted by an overlj-uig Lyer 
of impervious mud. 

The presence of an impervious “ceding" meant that die od and gas 
could now move only hotizonuUy and so they tended to spread laterally 
along the sandstone straCutn, floatingon top of the water which permeated 
the pore space in the rock. As this lateral movement took pLce the minute 
od particles gradually coalesced to form laiger and larger bubbles la due 
course, die od bubbles accumulated m some dome-shaped concavity or 
irregularity in the strata where they lay trapped. In such "traps” they w ere 
coniined by the hjdrauhc pressure of the bnne on which they floated 
and It IS these trapped accumulations of oil and gas that we call od pools. 
EXPLORATION FOR OIL 

Some kind of geological "crap" is necessary for od to be present. Many 
kinds of trap occur in the rocks but the simplest, and a very common 
form of trap, isananuclme or upfold where the laycn of rock have been 
gently arched upwards. In a trap of this kmd, od often floats on top of 
salt water while above the od there u frequently natural gas. It should 
be noted that oil may occur without gas and that gas may be present 
w-iihouc od. 
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South Amenca, like Africa, udefiacnt in coaL There is a small output 
of a few roilhon tons all told from die small, scattered, low-grade deposits 
of southern Brazil, southern Argeanna, central Chile, and Colombia. 


OR. 


THE ORIGIN OF OIL 

Mineral oil, from which many Atffnmt kinds of oil are eventually 
denved, is generally thought to be due to the decomposition of tmy 
marine cteatures, minute plants and jumlar to the plankton which 

occurs in die oceans at Ac present time, whidi sank to die bottom of 
lagoons and seas and became uuenmngled with the muds on the lake and 
sea doors Ultimately this dead organic matter became entombed and 
preserved m the sediments which were buned deeply, often to depths of 
several thousands of feet. This may have happened too to 200 milhon 
years ago 



nc. ioi.-^30ss-s£cnoN of an ooheld 
Tbt diagram shows two lucAs of “trap" in die nwA tiracs of die eardi’s crasl m 
wiuch oiJ may be found On the right, the od u trapped in an uplbld of rock or 
aoticlme, on the left, a fruit in the locks has led to a moveoiEiu of the rock lasers 
asd an impervious la)ei has {bnoed a bairiei which ifam up she oiL s 
hils a dry area, well a ups oil, well 3 draws mater, and well 4 ups natural gas. 

How this organic matter imprisoned m die rocks fame to be trans- 
formed mto oil IS somcchmg about which we are not very certain. It 
may well be that peaoleum has onginated tn several dificrcnt wa^s. 
Formerly, it was thought that great beat and pressure were n e c ess ary for 
theibnnanon ofoilbut thisoUidcais tooding to be discarded and modem 
irsfarcb workers ate ij meV h uml and quick transformanon 
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into oil without the need for gccu pccsuice exerted by the tremcadous 
weight of overlying rock strata. Hiu new idea does not rule out the earlier 
one of great pressure together with heat changing the trapped animal and 
vegetable matter into oiL As we have just said, several inodes of origin 
may be involved in the formation of oiL The decomposition of the 
organic matter by bactenological acnoa, however, appears to be a neces- 
sary stage in the process 

During the Qme the dead organic matter svas hemg entombed and 
transformed into oil, sediments continued to settle and accumulate on the 
lagoon or sea floon. As a result of she accumulation of she oveilying 
loads of sediment, the deeper laycn were squeezed, compacted, and 
hardened and firiLed mto rock. Under such great pressure the muds in 
which the orgamc matenal was ongmally laid down became dense and 
impervious to fluids. In the sandstones, however, which were made up 
of larger mineral grams, pore spaces remained and in these boy spaces 
water particles (for the sands had ongmally been laid down m sea water) 
continued to be present. The minute bubbles of oil and gas, products of 
the aluraaoD of ^e organic matter buned w iih the mud at the bine it w u 
ongmally laid dcnNH on the sea bed. were squeezed out of the muds as 
they were being compacted and moved mto the adjacent sandstones whose 
poK spaces were abU to accommodate them. Due to the gradually m- 
creasmg pressure, the parbcics of od and gas, as well as the sea water, 
migrated upwards until that movemcot was halted by an ovetlymg la) er 
of impervious mud. 

The presence of an impervious ‘‘ceilmg” meant that the oil and gas 
could now move only horuonuUy and so they tended to spread laterally 
along the sandstone strarum, floaung on top of the w acer which permeated 
the pore space in the rock. As this lateral movement took place the minute 
oil pamclcs gradually coalesced to form larger and larger bubbles. In due 
course, the oil bubbles accumulated in some dome-shaped concavity or 
irregulanty ui the strata where they by crapped. Insuch "traps" they were 
conflned by the hydrauhe pressure of the btuie on which they floated 
and It IS these trapped accumubboiis of oil and gas that we call oil pools. 

EXPLORATION FOR OIL 

Some kind of geological "crap’' u necessary for oil to be present, hlany 
kinds of trap occur m the rocks but the simplest, and a very common 
form of bap, is an anticline or upfbld w here the byers of rock has e been 
gently arched upwards. In a trap of thu kind, oil often floats on top of 
salt water while above the oil there is frequently natural gas. It should 
be noted that oil may occur wiihout gas and that gas may be present 
without oiL 
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Oil u found &iily uidcly ov» the mtk's surface but c should em- 
phasise that It can occur only la sedimentary roi^ It is useless to attempt 
to search for oil in areas of igneous tar mctamorphic rocks for the tre- 
mendous heat and pressures involved in the formation of such cocks would 
destroy any oil if it happened to be present, and in the case of igneous 
rocks this, of course, would be quite impossible because they are not 
sedimentary m chor origin. 

Wherever there are areas of sedimentary rocks which have not been 
violently folded there is always the possibibty of finding oil. Today the 
scarchfor oil goes on far and wide and millions of pounds arc spent every 
year by oil compames in the quest for oil In spite of the increasing de- 
velopment of hydro-electnc power and the growmg importance of atomic 
energy, petroleum is soil of primary importance and greater and greater 
quantities are needed every year. 

The 01] prospe«on of half a century ago evpenenced no great difficulty 
in locatmg deposits ofoil, they merely searched for areas where oil oozed 
out at the surface or where natural gas escaped, bored then holes and 
waited for the greemsh-bUck petroleum to gush out In the Middle East, 
for eaample, dicre were many poob of bitumen (petroleum) on the 
surface (remember Moses' ark was made wateroghc with bitumen) and 
natural gas found its way out of the ground in many places (the story of 
the burning bush u most likely linked with escapmg gas which became 
Ignited). Early prospecting was very much a matter of hit and miss but 
since the derr^d was soil small suffiaent oil could be found by such 
unsoenofic methods. When the demand for od began to grow, cspeaally 
with the development of the motor car and the rapid growth of motor 
transport, the search for oil had to be undertaken more Seriously and 
scienwficaUy. 

The old-fashioned praence of "wild-cattuig.'’ as the random drilling 
was called, has now been replaced by bghly scientific methods ofoil ex- 
plorauon. Where successful oil wclb had been drilled, geologists carefully 
studied the rock structures and so were able to work out where oil was 
likely to be found. Petroleum gcologuts are sull not able to do this with 
complete accuracy. For example, m 1947 a nch oilfield was discovered 
m the praine province of Alberta, in Canada, but yo yean had been spent 
m finding it and 134 wdls having a total depth of 160 miles bad been dug 
during the quest ' 

In an attempt to locate oil deposits, geologuts make soundmgs with 
dehcate instruments and these can give as indicauon of whether oil is 
likdy to be found m a given place. Sometimes the geologists create 
artifiaal "earthquakes" by firing esqilosives. the "shocks” can be measured 
by insmimenrs (similar to the seismographs which measure earthquake 
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%vavcs) and the readings help to indicate the aciangcDient, densit}’, pci- 
meabilit)', etc., of rocks which, in tom, indicate whether od is likely to 
be found by bonng. 

OIL DMLUNG 

When a possible source of oil has been located, dcmcks are mounted 
and drilling takes place. A demek is a steel structure or tower, about 
120 ft. higb, which supports the machmery for the drill w hich bores down 
ihiough the crust. The drill is upped with a bu or cutter. As the drill 
bores downwards additional lengths are attached to it. The dnil is in the 
form of a tube down the hollow centre of which mud is poured to lubn* 
cate and cool the rotatmg bit. As the drill penetrates downwards, the 
cores of rock arc forced to the sur&cc As the dnll probes progressirely 
deeper, steel tubes of larger diameter arc let down to form a lining to the 
bore hole. 

The story of oil-drilling has often been told on the screen and on 
televisioo: the opcunutic beginning, the eKotement and tension as the 
drill goes deeper and deeper, and the rdicf and jubilanon when the treacly 
mineral oozes out to the surface or gushes out m a the great 

disappointment when, after great efTon and expense, ^e bonng proves 
to he useless and unrewarding. When the oil flows out of the ground of 
Its own accord, the well u desenbed asa “gusher'', this rcsulo &odi the 
great pressure exerted upon the od underground Often, how e\ er, pumps 
^se to be installed eo raise the od to the surface 

One of the great hazards u lire. Sometimes a gusher ignites. When 
this happens, not only is there great danger hut it u extremely difficult to 
cxonguish the blaze. Hccencly, in die Sahara, one of the new w ells caught 
fire and blazed for so era! weeks before it was ei entually put out by using 
explosives, an extremely dangerous but often successful procedure. 

The hfe of an od well is largely unpredictable: some wdl continue to 
yield od for many years — there are several which have continued to Sow 
for os cr quarter of a century —but others may dry up m a rebus cly short 
tune, sometimes ssithm a matter of ssecks. 

THE REFINING OF OIL 

The oil which comes out of the ground cannot be used in its crude 
scale; It must be refined or broken down into its so-called “fractions" 
which ate groups of hydio-casbons (petroleum, like coal, consists of 
compounds of hydrogen and carbon) but which may be referred to as 
light, medium, and heavy ods. Thu spbmng up of petroleum u called 
dutilboon. And the distiUation ofcrudeod into its various fractions is the 
key to aU pettoleum refining. The distdbnon process is made possible 
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the faa that the vanoiu fractions boil and vapotue at diffcieot 
temperatures. 

Fust, the crude oil is passed dirou^ pipes in a furnace which heats the 
oil to about 800° F (427“ Q 111 the pipe stiU the crude oil is pamally 



nc 102 — fsacttonaung tower 

The diagcam is a simplified kcUmi of a fiaencoaong tower The crude oil is 
heated in the furnace and flashes into vapour to the toner ir cools and Lquefies. 
The Lghcer oils, such as petrol, condone on the uppermost nays, the heavier 
factious, such as lubncaong oils, condense on the lower trays Crude petroleum 
IS thus splu up into its diflctent fractions bp discilaQon. 

vaporised It is then passed into the fuaionatmg tower where it flashes 
munediateiy into vapour. As the vaporised oil rises ui the tower it 
gradually cools, the consatuent parts condosing out one by one A senes 
of horizontal trays are spaced aQ the way up the disollaaon tower and, as 
die vanous compooencs of die vapour luve diiferent boiling ranges, one 





by one they conden5e and collca on the toys Some of the hquid &oni 
each tray drops to the tcay next below throu^ overflow pipes. Thu 
liquid also has components having difoent boihng points, hence these 
also sort themselves out just as did the vapours on the way up. 

Each component can be drawn offfiom the trays svherc it has collected 



nc lOJ. — KEnKOUES IN CR£AT 5IUTA1N 
Note caiefuily the location of die refineries: they are all near tidal water on ^t 
ground. The refineries ace linked by pipelines to the large consuming areas. 
British refineries have a rcTuiuig capaaiy of 4] nulhon tons of crude oil per } ear. 


as ahquid. Petrol, whichhasa boiluigpomt of about 100’ F (jS* C), and 
which IS the Lghtesc of the vapoun, collects at the top of the tower and 
the petrol vapour u led through a coaJenscf where it u liquefied. Parafi- 
fin, which u anotlier light fracuos with a boding point of about 300* F 
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r;c. jv rus »in>pis east 

Almost wuhouc ccccpcion (lie countna of lb* MiJdlr Eut b^ve nch Jepouet of 
pettoWum. Of tbt v.ofU's confirmed tnervn of ‘ bUck gold” amou&ong co 
42,000 nulLoQ tool, (be Middle Eak tegioo u to poueu 2j,ooo rmllioa 

ton^more cbm htlf (be (0C2L Tbe oucpuc fioia che Middle Eut councnn u 
sbon-n m Table XXXIV. Kuwait, Sauu Arabia. Iran, and Iraq are the four 
impottaat producers but smaller quamnier are also obcauml from the sheikdoou of 
Qatar and Abu Dhabi and &om the ulanj of Bahrein in the Persian Gulf Alco- 
getber, the Aliddle East accounts (be tome }06 duUiod tom or about one-quarter 
of die total world production of l)0{ million tons. 

Aldvoughtheteace wme mlicfiiiaseaasthe Middle East, as at Abadan ui Iran, 
oolp ^jnuUion tons are redned St the area. About chree-quarten of cbe crude orl u 
despatched abroad &s ttSlung Some of the od ss moved b> pipeline to the poets 
on the AlediteiTanean coast ubence 11 u shipped to Europe Tbe remainder is 
earned away by tankers, vessels specaally designed to carry oil lo bulk llie Middle 
hast produces most of its ml (or export since uuema] demand^ — a mere 30 milboD 
tonsa^ear — to atuereroiuaofclicoutpuc 

Tbe derelopment of tbe petroleiun industry in tbe Middle East has been spec- 
tacular Although oil was discovered id Iran before the First World War, tbe 
tremendous expansion of tbe oil lodustiy 10 (be hliddle East has been mainly a 
post-Second World War devdoproent. While the Middle East's share of total 
world output was a mere 6%ia 193E, u has now risen to about 23% Iran nanoiul* 
uedbet odinduscry but the other backward and undes eloped producers of tbe 
Petsun Gulf receive vast sums of money as royalties fiom their oiL The cd^ of 
this suddenly acquired wealth hasbroiight many polincal. economic, and social 
problems 
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(149° C), also condenses on the upper trays. On successive trajs below, 
beaeng oil, lubncaong oil. and fud oil condense out. The component 
wdi the highest boihng point ccdleos at the bottom of the tower where 
the temperature is about 800° F (427° C), and u dratin ofi* as a residue 
It hich IS used as heavy fuel oil and fiom which asphalt and, sometimes, 
wax u obtamed. Fig. 102 illustrates the distillaaon %\hicb cakes place m 
afracnonatmg tower. 

In pre-war days most of die petroleum refimng w-as undertaken on, 
or neat to, the oilfields but in recent years refining has mos'cd from the 
souiccs of oil to the coasunung areas, hence die gteat new refining centres 
atFawleyDcacSauthampton,atRottcrdam. Marseilles, etc. (see Fig 103). 

WORLD PRODUCTION AND TRADE IN PETROLEUM 
lake most mineral deposits, oil appears to be irrationally distributed 
o\er the earth's surface Since it can occur only tn sedimentary rock 
deposits, petroleum is totneted to the sedunmury lowland areas, 
although u u not necessarily present is them all There are five mam 
areas w here oil u present in large quannoes: 

(i) tn the intenot plains of North Amenca , 

(u) m the Canbbean area of the Americas, 

(ui) m the Ural-Caucasus region of the Soviet Union, 

(iv) in the Tigns-Euphratcs-Persian Gulf depression, 

(v) m the region of South-eastern Asu 

The total confirmed oil reserves 10 the world have been esetmated at some 
42,000 miUion tons Of this the Middle £ast has the hon’s share with 
about zj.ooO milLon tons. North Amcnca comes next with about 6000 
million tons, thed the Sonet Union with about 4400 million tons, then 
South Amcnca with just otcr 3000 nulhon tons, and, finally. South- 
eastern Asia with approximatdy i$oo milhon mccnc tons. 

Tabic XXXIV gives the world production and the output of the major 
producers. The United States conunucs to occupy the dominant posiuon 
she has always had, although the combined output of the Middle Eastern 
countries now' comes a reasonably close second. The Soviet Umon is the 
third major producer, Venezuela fourth. 

Oil IS seldom found m the pbccs wbne it is most needed. The bulk 
of die 01] produced has to be moved to the consuming centres. Thu u 
done in two ways: (0) by pipclmcs which ficquendy run for thousands 
of miles across deserts, forests, and mountains, and (b) by a tanker dcct 
of some 3000 vessels which make up about one-durd of the world’s 
mercantile tonnage. 
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Appio'omaccly 3 tmUion cons of petroleum are consumed daily m the 
\\ Olid but the coQSumpDOQ \ ancs coonnously becsv een didcicnt countries. 
The United States heads the hst ofconwmmg countnes with an annual 
consumption of some 500 million tons (more, note, than she actually 
produces herself), she is followed by tlie Soviet Uiuon with i6d, the 
United Kmgdoni with 58, Canada with 45, and West Germany with 44 
nulhon tons aimuall) 

Tabie XXXIV 

CniJr Pcoetum (n iluniunJ nuiric 




life 

ip6i 

United States 

27> oSr 

rr 


Sav ice UiuoD 

37.800 


242.888 

VciiczucU 


(48,863 

182.409 



S1.86J 


Saudi Arabu 

24.179 

61.300 

101.033 


ii4'9 

3i.eJ0 

93.454 

Iraq 


47.500 

64.473 

Canada 




Algena 



26481 

Indonesia 




Libya 

— 


58.475 

World total 

313.000 

1.031.384 

t.511.400 


Oil has, therefore, to be moved to most of these countries and a map 
of Oil movement would showsLT pnncspal routes 

(1) from the Gulf of Mexico to the eastern seaboard of the United 
States, 

(ii) from Venezuela to the Uiuied States. 

(m) from Venezuela to other South Aincncan countries and West 
Africa. 

(iv) from Venezuela to Western Europe, 

(v) from the hliddic East to the Atediteiranean and Western Europe. 

(vn) from the Middle East to India. Austtalu, and eastern Asia 

NATURAL CAS 

The gas which is commonly found in aasocuaon with petroleum is 
termed “natural gas” to discmguidi It from coal gas Methane, popularly 
known as marsh-gas, and ethane are the pnnapal consucuents of natural 
gas Frequently tapped in od-dnSug processes, it w as. formerly, allowed 
to escape and bum to waste. Nowadays, it is highly valued as a source 
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of energy and iq importance in post-y eanhar grown by leaps and bounds , 
indeed, it now provides about 15 % of the earth’s total industrial potter. 

The United States, tthich possessc 5 large resources of natural gas — the 
Texas gas-hdd is reputed to be die ncbest known deposit — tt as the pioneer 



nc. 10 $. — CAS AND oa pipux^es in eubope 
T he gas pipelines in France carry die gas from the fiddt u Lacg and Sc Alarccnc 
m (be Aqmta)ne-P)Tencan region to important consunung areas. The ncttt otk of 
gas Pipeiinet in the Plain of lombard), in Italy, serves the induscnal towns of 
noruion Italy, Amimbcr ofgasficlJsoccui mLombardy, The gas pipeline link- 
ing london to Liverpool carries gas brought from Algeria. It is camed by ipeaJ 
ta^er m a Lquefied form. The newly ducotcred gat depoiia m Holland hate 
resulted in a mesh covering that country. Without doubt pifcLncs will soon 
exiQvl beyond the&ontienofHeQand. Note the great oil pipclmcs running bom 
Marseilles to Karlsruhe and from Rotterdam to Karunlhe. Before long the ex isti n g 
pipeline from Genoa to Milan will be earned acroa the Alps to Munirll, 

in the use of gas. At the present dmcpipdines carry gas from the Central 
Plains, where most of the deposits occur, to all parts of the country; m 
fact, the Uiutcd States has more miles of gas pipeline than she has miles 
of railway track 1 Canada also possessa \ery substantial supplies in 
Albcru and P'l o pipelmes have b^ constructed, one to carry gas from 
Princess in southern Alberta to Port Arthur and thence to Toronto 
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2nd the uidustml area of the Lake Peninsula, the other to pipe gas from 
Grand Prime in ivcst central Alberta over the Rockies to Vancouver. 

Mexico, which is a substantial producer ofod, also has nch gas deposits 
and already considerable use is being nude of this energy resource. Like- 
wise, Vcnemcla has gas in assocution with her vast petroleum deposits, 
and she, too, is now beginning to utilise her wealth in gas In Argentina 
on Soo-mile pipeline carries gas {rom the Commodoro Rivadavu oilfields, 
m southern Patagonia, to Buenos Aires whale another pipeline is under 
constnicnoa from the Oermejo oilfield, in the extreme north-west Co the 
Plate estuary 

Use of natural gas m the Old World has tended to lag behind that in 
the Amencas because (i) there were nujor difficulties of transporting 
natural gas from die Middle East, and (u) die discoveries of natural gas 
m Europe are of recent date Remarkable developments, however, have 
token place in the past decade Italy was the first European country to 
moke use of natural gas on any scale Large gas-fields undeihe the central 
part of the Flam of Lombardy This gas has been tapped in a number of 
places and feeds an extensive gas gnd which provides power for the 
noctheni uidustml towns France has located deposits m Aquitaine (at 
Lacq and St Maccet) and has a gas pipeline network linking Lacq, St 
Mircec, Pans, Lyons and Marseilles In 1963, while prospectuig for oil m 
northern Holland, a major gas-field was struck, ptehnunary estmutes put 
the reserves on a par with the Texas gas-field Germany and Rumania 
also have gas deposits The DuuJi gas gnd has been completed 
Taov* XXXV 
MiwmI Get Pf^aotm 


USA 

USSJl. 

Cuuda 

Mexico 

Italy 

Venezuela 


tf 6 « 1^64 

{ilwatamb oj nuKieiu (million nituc nietreij 

tf ei*« jea] 

»4.«oo 440.ajs 

1.000 loB.sM 

<io5 li .619 

*70 13.735 

274 7.fi^8 

19A 6,ioj 

186 5,090 


Under the sands of the Sahara Dcscn, gas has beta found at Hassi R’Md 
in Algeria and a 200-roiIe pipeline comes it to Arzew on the Mediterranean 
coast Some of this gas is being imported by Britain In West Pakistan 
gas has been found at Sui m the nordr-west and it is now being piped over 
300 miles to Karachi, where it serves both industrial and domestic pur- 
poses. Finally, the Soviet Union has ndi deposits in the southern part of 
Russia m Europe The USSR, also boasts the world's longest natural 
gas pipeline which runs &om (he GazL field m Uzbekistan to the Amu 
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Darya nver, crossing the KizJ Kum Desert en route When finally 
completed it will have a length of 1250 tnilfs 

IVATER-PCWER 

Water-power has long beenublisedby man to turn wheels Who first 
invented the water-wheel is unknown, although some ascribe its ongm 
to the famous Roman engineer Vitruvius. At any rate the force exerted 
by flowing water to move a whed whidi in turn dro\c a simple incch- 
amsm has been employed in Bntam and elsewhere for several hundred 
years. In earlier tunes running water was used in the corn-nulls to grind 
Hour, m the tcxnle mdustry to power the fuUmg-mills, and m the iron 
mdustry to work the bellows. It was the swift streams of the West Riding 
which enabled that area to forge ahead of East Angha and eventually 
displace it as the chief centre of the wool textile industry. Industnes 
grew up m many areas where running svatet could provide motive power. 

Nowadays water-power is utilised pnmanly as h) dro-elcctnaty. The 
traosfornuaon of water-power into clcctnc po\s er is a relaavely recent 
development, dating only from the end of last century. The present-day 
large-scale transformanon of water-power into elcctncal energy is done 
by directing water into pipes, called penstocks, and allowing 11 to £dl on 
to turbines which dnve dynamos that produce the elcctnocy. The lur- 
bmes are situated either at the foot of a waterfall or at the foot of a dam 
impounding watet m a valley. 

FAVOURING FACTORS 

The natural conditions favouring the lai^c-scalc development of hydro- 
elcctriaty are: (a) heavy rainfall evenly dutnbuced throughout the }car; 
{b) a constant and uniform supply of water either fiom nvers or lakes, 
and (r) a mountainous relief to give steep slopes to provide a good “head" 
or fall of water (rapids and waterfalls, which are commonly found m 
mountainous regions, usually oficr especially advantageous sites for w ater- 
power development). 

While high, irregular relief and abundant prcapiution are desirable 
(many nvers, eg. the Volga, are now large sources of H.E.P. though they 
flow through lowlands), a constant and regular (low of w atcr is desirable 
to enable a hydrocleanc station to work at full capaat)’. Few streams m 
actual (act have a uiuform Oow due to seasonal rafiauons in rainfall, 
losses through evaporation, and freezing in winter. The occurrence of 
lakes, therefore, which act as natural regubton, is of great help in main- 
taining a comtant How. The lake* of Scandinavia, the Al7<;t> and the 
Canadian Shield are of great value m thu respea. Where nver (low is 
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The rao« giginoc multt-pu/p»te tivcf<ootrol pftywt cnviuga] up to preM u 
Ots CKuioc Khtnve Cor iK; Unung wl hunouui( of (he HAUig ho Nonhoa 
Cluat u proiie lo runLli wi|>«rioJic<lroughi. thr Creat rUin Ku reguUiI)’ 
>L£crcJ extauix Hooding taulcing la gtut low ofLft inJ property, and expand* 
ing industry miU ne«} addiuoiul power tcMurecL 

The Hwang bo. popularly known a* "China's Sorrow”, because of la periodic 
duasuous Hooding, ilows in a great rteiangular bend aaou the loeu-cosered 
plateaux of oortfww esum CHm The nver hat eut deep) > in to the plateaux lurfaee 
and, for the reost part, dowi m a great gorge The loeu u a nch. fertile sod but it u 
>ecy potouk KWeoiet. the cio»b>-«.-eMm plateaux lie in an atea of dehnent 
rainfalL The culutauonofaopt in chit rrgioa it therefore largely dependent upon 
irrigation. 

To provide imgation water, to check Hooding, and to provide power for 
sortheni Cfiiru si the triple funfisonofiheFJujng ho development tdieme, The 
ptojm, when fliullycomplrtal. will rctull in tome forty dams being buJt on the 
Hwang ho which w-ill base a total goicraung capaary of some ij nulLon kw , 
Urge areas in the Hwang ho valley and in the valleyiofiutnbucanes, the Wa ho 
and Fai ho, and on Gieat Flam will he ungated, -while the age-old menace 
of Hooding w uh all die misery and suHcnng u bnngt wtU be a thing of the past. 
Already , a speoacular start has been made with the construction of a 500-fc high 
dam m the Sanmen Gorge. 

The entire scheme w lU. of coune, take decades and it u unlikely that it w dJ be 
completed before die cum of the century >f. indeed, the plan is earned out to the 
Hill, for, whatever jusciiicacion this grandiose scheme may have from the point 
ofview of water supplies and Hood control, it a more than doubtful wbecha the 
pioposalsfot chelavtshproduimoiiefhydio-dcctnc power are econoznic. Dams 
and plant are extremely expensive and since China has abundant coal supplies, it 
seems rather unrealisoc to attempt to produce elecrnc power m this wiy One 
cannot see that this will be a dieapsouKO of power There can, however, be no 
doubt that the plan will bong great benefits ro the Hwang bo basin. 
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highly irregular, as in “Mediterrancaii” or “Savanna” lands, water must 
be stored in amfioal lakes made by damming m order to mamtain dow 
through the dry season. 

Some of the dilSailcics attendant uptm the shortage of water supphes 
or irregulaoty of flow have been overcome by the prmaplc of pumped 
storage. Some of the generated power is used to pump water to storage 
reservoirs so that this stored water can be used to generate more pow cr. 

There arc a number of other, lately non-physical, factors affectmg 
hydro-clectnc power development, (a) there must be a demand for clcc- 
tne power, cither for domestic, industrial or transport use, (t) the absence 
of other fuel supphes or the inability to produce electric power more 
cheaply from coal, oil, or other fueb; and (r) the accessihihty of water- 
power sites; m other words, the sites must be near to consuming centtes 
smee there is a limit to the distance over which elecmacy can be trans- 
mitted. 

POPULAR AUSCONCEPTTONS 

Before we proceed to describe the potential resources and the developed 
water-power of (he world, it wiUbe useful conote and correct some popu- 
lar oisconceptiotu about by dro-elecmc power. It is true, of course, that 
w hereas coal, od, and ocher fuels are exhaustible and will one day be used 
up, water u mexhausnble and provides man with a perpetual source of 
power. It 15 because water b a permanent, inexhaustible resource that 
some of the popular misconcepaons arise. 

Broadly speakmg, there are three chief erroneous ideas about w accr- 
power: 

1. Since water b a free gift of nature, most people beheve h)dro- 
electric power b cheap. Although water is free and although the run- 
nmg costs of plants, once (hey have been built, are relacivdy low*, it 
should be remembered (hat the initial capital outLy in budding dams, 
cicatmg reservoirs, msulhag plant, and buddmg transmission hnes, etc. 
IS extremely hcav) — ^for example, the new Aswan High Dam on the 
Nile, which is being constructed to provide h)>iro-clcctnc power as 
well as water for irrigation, wnlicost over ;^ioo mdlion. 

2 . Most people think that only pylons and cables are needed to carry 
electric pow er anyvshcre. In actual fact, the transmission of pow er is 
limiced (at least at present) toadtstaiiceofabout400mda: the Swedes, 
howetcr, have been cxpenmenting with the long-distance carnage of 
clcctnacy and it is now bcconung possible to conscy current over 
much greater distances than has hitheito been feasible. 



^ IMOUSTllAl M&TEal&U AMO MAMUFACTUftE 

i^am; ud po'ncr pUaB capture pcopk's mugioaQou and (tey are 
uudmed to tKmfc , as indeed happens m the United States, that all the 
electnaty comes from v, ater-povier, ^et m the latter countr)’ only about 
a quarter of the clectncal encigy dmves from ttater-potver, the bulk 
bemg generated by plants bunuiig coal, oil, and natural gas. In spite 
of the tremendous hjdro-elcanc potter developments m vanous parts 
of the tsotld, a mete 8% of the vtotld’s energy output u supplied by 
ttatet-potter. 

POTENTIAL AND PRODOCnON 

Water-pow cr resources, like most of nature’s gifts, are t cry irregularly 
distnbuted throughout the world. The ftiUowing table gives the estimated 
watet'piow cr potenoal for eac h of the continents 
Ta«u xxxvt 

Pattniiiil u (UfT~pau e> « 
tmllh'v r/lii)ru~pDU>tr 


IJt 
87 
69 

55 
ti 

657 

Ic w'lU be seen chat Africa leads quite easily waih over 40% of the 
world’s pocenoal water-power. Africa’s resources he mainly in the 
ttopical belt w here many great n\ ers carry a great volume of w ater The 
Congo and Zambgi lUt en arc epecuUy nth. So far, bow ever, there has 
been little devdoptntsit of Africa’s resources partly due to the lack of 
demand for electnaty and partly due to the great cost of schemes which 
are br>ond the pocket of most African countnes. The growing exploita- 
non of the nch mineral resources of the continent, how ev er, is afiecemg 
h)dro-clectnc development, for example, the Kanba project on the 
Zambesi has been undertaken partly to supply the copper belt of 
Zambia with much needed power The- projeaed Volta scheine in 
Ghana is linked up with the development of the bauxite resources of that 
country 

Next to Africa, Asia has the greatest resources of potential power, these 
are greatest m the mountain zone where most of the continent's great 
nvcis rue. Apart froinjapan, where the water-pow ct reourccs hav e long 
bem developed and can be related to tfaecoLincry's mountainous terram. 
heavy preapitation, numerous swift-dow-mg streams, and shortage of coal, 
there has been little hjdro-eleetnc power development until very recent 


ConMtTtt 

South America 
Avatralu-Oceanu 
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)ears. Although devclopmeat, m lelanon to the need, u still Lmited, 
sc\eral imporunt projects ha\c been, or are being, built in India and 
Pakistan, in China, and in Soviet Asia. 

The United States and Canada eailp began to develop their nch rc~ 
sources of water-power and it u in these countries that the greatest pro- 
gress has been made. Almost a half of die potential w ater-pow cr supphes 
have been harnessed The StLanrcncer^ion and the Cordilleran region 
ate the most important areas of development, this is partly due to favour- 
able natural condiQons — mountainous relief^ abundant rainfall, swift 
nveis, numerous lakes, many waterfalls — and partly to the fact that these 
areas are remote from coal and oiL la the United States hydro-clccmcal 
power development has been dosely linked with total nver basin manage- 
ment; in other words, a nver basin is developed as a whole and such 
matters as the generation ofh^dro-clcctnc power, drainage, and flood 
control, naviganoii, imganon, reforestation, and soil-conservation are 
carefully integrated. The well-known Tennessee Valley Project was the 
pioneer scheme for nver basm management and ns success has led to other 
TV As not only m the United States but in other parts of the world. 

Although great poccnnal power resources occur in South America, par- 
ticularly in the Andes and along the edges of the Branlian and Guiana 
plateaus, there hai been relatively hctle development imnl very recent 
tunes. Brazil, which possesses the boa’s share of the South American 
potential, has gone furthest in developing het tesoutces and she now has 
several great plants. The power demands of the great muln-nuUionaucs 
of Rio de Janeiro and Sio Paulo have greatly snmulatcd h)dio-cIcctnc 
development, e.g. the Furnas and Tres Manas schemes. 

Buropc, like North and South America, u moderately web endowed 
wnth water-power resources. The b)dro-cIcctnacy resources tend to be 
most highly dev eloped in those countnes where coal and oil resources are 
lacking, eg. Norway, Sweden, Finland. Switzerland, and Italy. But 
power stations hav c been built m most of the mountain and highland areas 
of Europe w hsls more recently attention has been turned to the posstbih- 
nes offered by some of the major nver vaUejt such as the Rhone, the 
Volga and the Rhine. In Bntaia. h)dto-cIccmaty plavs only a very 
nunor role; though there are numerous schemes in the Highlands of 
Scotland, the total amount of clccincuy generated is small Bntain's 
abundance of coal has mibiaieJ against water-power development; at 
the same ume there are no large catchment areas to feed great nvers that 
can service very big power stations. In sum, the countries of Europe 
which have developed li)dro<fcanc power to the fullest evtent arc those 
which arc mountamous, have apprcoable industrial development, and 
are lackmg >n altemauve sources of power. 
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FuuUy, 2C (he bottom of the list comes Austnlu uhich lus almost 
negligible resources of statei-poucr Only m the south-eastern pornon 
of the contment tsheic there arc aad there is a reasonahly high 

and rcluble rainfall do possibihtics eust. It is here that the SnoMy 
Mountain Scheme is located. The islands of Tasmania. Netv Guinea, and 
New Zealand, wth their high relief and heavy rainfall, have useful tvater- 
poMcr resources and already considerable development has tahen place, 
especially in North Island. New Zeal and. 

THE USES OF HYDRO-ELECnUC POWER 

In many areas and countries the energy dented &om b^dro-electnc 
pov, cr IS passed inro the transmission hnes s^Tng railn ays, factories, and 
domestic needs. This is tvhat happens, for example, in Bntam the bulk 
of the povict fiom the Scottish Highlands sdicmes is fed into the national 
gnd. In some areas, host ever. b>dro-elecmc pott er u produced to serve 
special industrial needs and three industns in particular are dosely asso* 
cuted tvtch. and depeodenc upon, bydro-eletmory, these are (a) the 
tunber and pulp industries, (i) the dearo^unical mduscry , (r) the 
electrometallurgical indusoy. 

In Canada, Scandmam, Finland, and pars of the Soviet Union, the 
exploiutioa of the coniferous foret bdt has btes made posstble only by 
the developmou of the bydro-elecmc potter resources, for it u the sole 
potter resource available. The pulp and paper indusmes require large 
amounD of cheap power, and in the St Lawrence region. Scandinavia, and 
Finland, h) dro-elecxnc pott er has been espctsally developed to cater for 
the needs of these indtumes. 

Hydro-electnc pott er is used m the electrolytic rehnmg of certain 
metals, espeaally aluminium. Bauxite, the ore of ilumuuum, is &st 
reduced to alumina — this may be done with the help of coal — hut the 
tehnjng can only be done ccooomicaUy in an clectnc fomace since very 
high tempeiatures are requued. Abundant supphes of cheap power are 
necessary. Hence die extraction of aluminium is most prodcably earned 
on where potter and bauxite are found m the same locahty, as m the 
^ench Alps, or tt here electruaty is so cheap char bauxite can be imported, 
as in Canada (fg Kinmat), and Norway {eg Ryukan]. Again, in the 
Umted States, potter from die Rio Colorado is used for the cxtracnon of 
tnagoesium from dolomite. 

In some countnes, notably Norway, Sn eden, and fjnada, huge electro- 
Ae m ica l mdustnes have beat developed (e g. the making of mtraces, 
femhsers, calaum carbide, etc.) anti (h^ need abundant supphes of cheap 
clectnc power. 




mexluusuble source of energy. But hy<lro-clectric pow er, by itself coulri 
nevet meet all the demands for poncr. hence the saencuts* search for some 
additional source of energy. Since the hydrocarbons are a wasting asset 
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and ioice th; wotU UrnunJ for poucf (»nunua t(7 mcrcatc. ihe ad>cnt 

of M-cJIcd atomic power appears to hate come at a prcpitiout tune. 

What u know n aa nuclear TuMon (the ''spLcung” of the atom) rnulu ta 
the releaie of ticmendouiamouixti of energy — thuu v<.hy atonuc bambi 
are to horribly dcttrucuvc. la an atomic explotion the energy releate u 
UKOtvtroUed. The idea bchiad njclcar energy ai a wurcc of power wai 
the control ofihis rcicateJ energy to other uordt. the aim wat to produce 
a steady dov. of energy which couU be hatneased Cot use Thu hat now 
been aiiucicd through the medium of the nuclear reactor or "atomic 
p Jc.” The first eapexunental conuneica^ i eanot w at designed bv Uniuh 
saenusu and eauhlithed at Caldcr Ilall. CumberUnJ. in >9S7 Energy 
prcduccd by thu leaaot w at £;d into the Naiaonal hlectnc Cnd Snusn. 
Bntam now hat tcicral rii.clear power ttauooi m operation (irr Rg 107) 
Several other countnet have followed Bntam't lead, ctpectallv the more 
high!) -dev eloped tnduttnal coimtnes such at the United States, the Soviet 
Union, Canada. France, West Cennany. Italy, and Japan, but tome of the 
more backward, unda-^eloped countnet, tu^ aa India, are now 
fo'dowvg suit. 

The ''fuel” uted to nuclear reactors u provided bv radioacov e metalt. 
ihemottimpofuni of which are uranium and ihonum. Daly verv small 
quannoo of these are re<)uircd: one ounce of uranium, for example, bat 
&e energy e<^uiv alent of more than too tons of coaL Although uraniiun 
ores are not espeeuUy commott, the total) amount of uranium uted meant 
there are ample supplia for a very long time 10 come Most of the 
uranium u refined from two of IB ores, pitchblende and caraonte The 
ores, whi^ ace mined in a nunibcs of places, rg in northern Canada (Tort 
Radium. Uranium Ocy), m western U S.A. (Central City. MarvsviUe), 
in Australia (Rum Jungle. Mary Kathleen). Congo (Chinkolobwc). in 
South Africa (the Wicvvaunand, vtherc the ore u recovered from gold 
mi ne “tailings”) and in Czechotlovalua and East Germany, arc con* 
cmitrated mto uranium oxide from which uranium metal is finally 
produced. 

The importance of nuclear energy Let, drtdy, m the faa that countnet 
lacking sources of conrescioaal fuds can now develop industry' and, 
secondly, that it will lead to a greater dispersion of industry Such de- 
v^pmenta ate not likely to come quickly, however, for a number of 
reasons. Nuclear power stations arc very costly to construct, so this 
ctonomic fact IS bound to mihiatc against diar speedy adoption. Fttnhci- 
more, a high degree of saennfic and technological know -how is required 
to build and nia itesc nuclear itacton, hence fbi some tunc they ate 
likely to be coniined to the techniolly advanced countries. 

Finally, let us note that w hilc Bcxnopidous dev dopments may stem &om 
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this new source of energy, eg. m the form of nuclear-posvered transport 
and mdustnahsation, it will be a long, long ame before the cxploiuQon 
of “fossil fuels” IS made unnecessary. In the foreseeable future nuclear 
energy is more likely to augment cxisong sources of energy than to 
displace and supersede them. 


imnsrs 

I. Give an outline of the povtec cesoutcca of die USA, poinang out v.Kich 
snduscnal areas they serve and how they are transported to these areas 

2 “Coal IS a magnet of industry ’* Discuss. 

3 For either coal or oil or hydro-electnc power fa) describe the phj-sical con- 
diaoas of occurrence, and (&) theparocular ▼uuetoicdustry ofthefona of power 
chosen. {Institute ej Banitets) 

4. Wnte a geographical account of Britain’s oj industry refemng especially 
to (a) indigenous sources of oil. (h) the otlrcdncncs, and fc) the uses ofoiL 

5. Describe the importance of li)dro-eIectnc power to eit/ur Norway er 
SwiQerland. Name the diFerent indusmcs which are based upon water power. 
(NsnAem Counliu TeJinutI ExtmauUiens Cminai) 

fi. On a map of the world locate precisely the mam censes of oil produeeoo. 
What ace the ceLnve mens of oil refinery sices? Why are Bnnsh oil refineries 
all sited on the coait^ 

7. What geographical fsccon Graour the development of h) dro<lecmc pow ei 1 
niiuSate your answer with reference to specific examples. 

8. Describe very bnedy the ongin of pcsoleum. Name the pnnapal pro* 
duong areas ta the world Indicate the chief methods by which oil u transported 
and the chief movements ofoiL (AVtlim Ceunnes TetImucI Examinaiioiu Council) 

9. What ace the mam factors which appear to control the location of nuclear 
power stations id the Bncuh Isles? Bnefiy show the operation of these Gctocs m 
an example known to )oii. 

Id. “World power demand is doubhng every ten }cars.'* Conuncoc on ihu 
statement and point out the changes (hat hare taken place m the last sixty 3 ears 
in the difecent sources of energy used 

II. Two great modem scliemcs snvolving the hamessmg of water pow et are she 
Aswan High Dam on the Nile and the Kanba Dam on the Zambesi. In each 
case give a bncf account of the project and describe the uses to which the power 
will be pat. 

12 Hectnary can be generated using acher water pow cr ot coaL locate two 
areas (excludmg the Bnosh Isles) to illustrate the generanng of electnacy by 
(a) water, (i) coal, and describe tbc geographica! condiQont which encourage the 
producuon of clectnaty in each area. 



Clupter XL\ 

MANUFACTURING INDUSTRY 

TUL AfC.-l.VLVC OF M.iWrACTVRi: 

Wtbjsc »ltc4iv itfcrtcJ »o (iinung. Cubng, (oTMtT> . inJ nutung litKe 
greii pnmary inJujuin, but here v\e areconcerncJ uith nunuAcruring 
industry *Ilie term nunu&aurr. tincdy tpeAing, me.uu to nuke by 
hand, but It has come to have a wider connoution Simply put, monu' 
lacturc may be defined as the proccuing and oltcnng of nutenols to nule 
new products to serve new ends. The nutenols used m monufoctunng 
may be in their natural condition, > e the so-called "raw nutenols." such 
as ore, timber, wool, or they mav be portly processed nutenols, such os 
sietl, sawn umber, and leather, which are used to mike other things It 
thiU be eleu that du finished ptodvict of one industry mav be the raw 
□uterul of another For uutonce, umber u used to nuke wood-pulp, 
wood-pulp u used to moke paper, and paper is the buis of the printing 
industry, tn like ounacr, wool u the raw nutenal of the woollm textile 
industry and te-toles the basu of the tailoring industry 
A pnnaple of induscnJ manufacture is that the more processing and 
altering a material is subjected to. the more valuable docs it become, m 
loct, one way of defining trunulocture migbc w ell be "the processing of 
raw maccnol to oilunce its value." A good example of this u provided by 
a watch the amount of raw tnaienol used m id making u small and cosu 
very linle. bur the iliushed product u expensive The diifcre&ce in cost 
becwccn the "raw matensl" and the "{isushed product” « "the reward 
due to macagcmcac and bbour. the payment for rent and maintenance 
ofpciniscs, local and nation^ taxes, and cosD of transport, advcitiscinent, 
and maikcong."* 

It u the task of the producer to reduce manufacturing cosD to as low a 
level os possible consistent with saoslactory workmanship This can be 
donetnavaneryorwaysbutchieSyby (a) mass produenon usually die 
greater the nunibei' of ortidcs produced, the smaller u the umc cost of 
production, (i) mechaaisatioii the nuchme can increase the numbers and 
speed of output of articles, (r) the rcducuon of bbour cosU the cost of 
bbour u normally the largest single production cost, (i) selectmg an 
economic betory site a site which will give economies with respect to 
raw matenols, fuel, transport costs, etc 

*PQUbiDS.N J G .tn rnEr«.ii«lioKCsCc«iaiiaeOcjr«flir,lotmMunS¥, 19SO. p. 14} 
096 
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TYPES OF MANUFACTURE 

Manufacturing broadly into three types or classes craft manufac- 
ture, domestic manufacture, and &ciory u^ustiy. The fint two share 
uuay features and there is a certain amount of o% crlapping bem ccn them 
Factory industry is distinct from the other two m many important 
respects. 

The craftsman, was the earliest indusmal worker. He appears as soon 
as avilisanon appears, that is, as soon as man commenced to hve in 
organised communities, for it was this that made speciahsanon of labour 
possible. Potters, wood-workers, metal-smiths, boat-buJders, etc , early 
appeared on the scene; m other words, individuals earned their hvehhoods 
by foUowmg specific crafts. Even in Britain, where the craftsman, as an 
agent of manufacture, has long since been displaced, a few still huger on, 
cabmet-maken, sJver-smiths, texcde worken, together with a few 
quaint survivals hkc thatchen, basket-makers, bnuh-makers, coracle- 
Wikcn, etc. The craftsman is soil a common feature of the pre-mdus- 
tnahsed and less induscriahsed socieoes as, for example, m £gypCi India, 
wd the Centtal Amencan Repubhcs. The chief characrerutia of craft 
industry are that the craftsman finds or bu)'s his raw nutenals, fuhions 
hu arades, and sells them 

Domesoc. sometimes cottage, industry may be said to have grown 

up out of the difficulty which the cnftsaun had in disposing ofhis goods. 
In demesne industry the merchant comes mto the picture. He dehvers 
the raw materials to the worker and then collects the finished products at 
regular mtervals. Thus the merchant, m edeci. controls the output of the 
worker but not the premises m which he works. As with craft industry, 
production is by hand and is carried on domestically. The wool and silk 
industries m Bncam were ongmally organised on this basis as is much of 
the present-day silk industry m the Lyons area in France. Another good 
example of the domestic industry is provided by the necdleworkers of 
Puerto Rico; New York textile firms discnbute cloth among the islanders 
ss hich is decorated by the womenfolk and then collected and despatched 
to New York for sale m the shops. 

Factory industry dffiers markedly firom craft and cotuge industries. 
Although fanones vary in size, employing between as hide as a dozen or 
as many as several thousand, the distinguishing feature is the employment 
of groups of people on an organised basis using powered nucluncry. 
Mcchanisaaon is the dutmguishing feature of factory industry. Today, 
with the mtioducnon of automation, where macluncs are used to control 
machines, factory industry his adsanced a stage further. Ifowescr, at 
this pomt, before we proceed to study modem f^ory industry. 
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C2IS at Oxford, chemicals at BiUmgham, or iron and steel at Middles- 
brough? Although It IS true some mdustnes have grown up by chance, 
as It were, very often there is a reason (or reasons) why an mdustry hap- 
pens to occur m a particular plarc:. Tim is more especially true of the 



older, long-establishcd mdustnes. Many factors— economic, historicaJ, 
human, polmcal. and geographical— ate insohed ui the location of m- 
Justry. to the past there has been a tendency to emphasise, perhaps some- 
umes to over-cmphasisc, the role played by purely geographicj factors 
m locating industnal development. While there is no doubt that geo- 
gtapKical (acton has c wnicumcs play ed a mayor part in industnal locauon 
we must be careful not to interpret the growth and smug of indusmct 
alway*! and only m terms of geographical inHucnces. 
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However, first, let us look at the gcographiol factors which ore com* 
raonl; otc>l to expUus the locatioat^uulivtiiualutdustne. titne arc (a) 
raw nucmals, (t) power resource*, (e) labour supply. (-0 ntarkets, and 
(r) transport {aohocs. 

RAW MATTIUALS 

Among the various factors influenang the location of an industry, the 
occurrence of necessary raw inaicnab u one of the most obvious The 
old-estabUshed penal industry of Keswick owed us development to local 
suppLes of graphite and umber, the swo chief raw siutmals required in 
the making of pencils. The leather and footwear industnes of such hW- 
lands towiu as Northampton. Kcttenng. and Rushden. owed their origin 
to the availability ofhides in a cattle*rcanng area Theswectmcaimduatry 
of Pontefraa owes something to the former culuvauon of the liquoncc 
plant (ongiruliy by the monks) in the neighbourhood Industries whidi 
are based upon a few heavy, bulky raw matcruls. t g iroD'Smeltuig. bnck* 
making, cement*inanufacture, ate frequently located near the supply of 
eaw tnlicnaU. But cv en in et v s of this kind w e should note that mditectlv 
the fiaor which u often involved u the dcteneni ctfen of transport costs 
tsthex than the posiuve attraction of the raw matenaL Where isv. 
nutenalj are ofthe lighter kind. less bulk), and more valuable, the nunu* 
factured produos are better able to stand transport costs Finally, such 
kght industries as radio engmeenrig. the making of phannaceuacals. 
c^nng and dreo*oukmg. which sue vaned, vduable, and relaavelv 
small amounts of raw materut, are much more mobile and are readily 
attracted to large towns which at once afford a ready supply of labour and 
a big consumer market 

POWER RESOURCES 

All modem manufacturing uidustrses arc dependent upon some source 
ofpower. The patiiculax&atuieofassmdusiry may affcci the pan played 
by power as a factor m the locatioa of industry, for eumple, the heavy 
uon and sted industnes whidi need large quantities of cokmg coal, are 
frequently ned to the coalfields, although the growing need to import ore 
m large amouna ts caiumg maoy of the newer plants to move to coastal 
locanons, again, the need for abundant supplies of cheap eicctnc power 
required by the dectro-chetmcal and electi^metallurgi^ mdustnes cx~ 
plains why such mdustnes are located m rather inaccessible mountamous 
areas such as the French Alps, the Norwegian Plateau, and the Highlands 
of Scotland. Another industry dosdy associated with h)dro*c]eccnc 
power IS the woodpulp-newspnnt industry which requires large amounts 
of power. The development of clectnaty and its ease of transmission over 
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long distances has nude possiblcagieacerdispcnion of mdiutry, especially 
oftheLghtertype. The growth of nuniifactiinng industnes in Essex and 
the home counties generally has been due primarily to two faaors, the 
development of the electnc gnd and of motor transport. 

LABOUR SUPPLIES 

A labour supply is important in two respects* quanutanvely and quali* 
tanvely. Modem mdustry requires large numbers of workers nonvitb- 
standmg increasmg mechanisation and even automation. In many mdus- 
tries, especially where machines do most of the work, httle skill is 
required. RepetitiTe jobs based upon a machme. eg. packaging and 
assembly work, demand no special skills. Industries of this nature are 
often attracted to large urban centres. In such cases, the availability of a 
labour supply is often the only prcdisposmg factor. Formerly, espcaally 
in the days of domesac mdustry. skill in a particular craft or trade was 
important. The so-called tradiaonal shll in an industry was often an 
operaave factor, eg. m the woollen textile indusoy where, in £ict, it soil 
counts for much. There are cases where the tradioon of an industry and an 
mtunate knowledge ofan industry— for there u no such thing as tr^oonal 
skill: all skills have to be learnt — have accounted for the cononuance of 
an industry or the esublishmeat of an assoaated industry in a locality 
vihete the ongmal advantago it possessed have long since disappeared. 

MARKFTS 

Clearly there is httle point in ptoduemg goods unless there is a market 
for them. A market is dependent not merely on numbers but also, and 
this is the more important of the two, on the purchasing power of the 
people. China, for example, with a populauon of some 700 milli on, 
ought to provide an enormous market, but because of the low living 
standards the country’s market value is very small. However, we should 
note that its fotentie] value as a market is tremendous. One of the reasons 
why London has become a great Lghc-mdustnal centre u simply because 
there is a large market to hand— some lomilhon people with the capaacy 
and the iviUmgaess to spend freely. Earl B. Shaw aces an intaesting ex- 
ample of the importance of the market with respect to the manufacture of 
brud and confecnonery. Bread, c a kes , and pics, which arc known as soft 
bakery goods, need to be consumed in fresh condiuon hence bakeries hc 
close to the consuming areas. On the other hand, the hard bakery fac- 
tories, produang such commodities as biscuio, which will keep for long 
periods without detenorauon, are mtidi less dependent upon inunedute 
markets: indeed, some hard bakery producu may enter mto the foreign 
export trade. 
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TRANSPORT 

Facilities for adequate transport, wlicthcr by land or water, are neces- 
sary for industrial development, obvioudy they arc requited for tbe 
assembly of raw materials and for the transport of the finished products 
But It is not easy to estnoate how mudi a particular industry o\\ es to the 
original transport facihues for there is a distmcc tendency for mdustnal 
development to foster and further improve communications facilities. 
For example, the grow th of the West Ridmg woollen uiilustry greatly 
stimulated the development of communications, particularly of the canals, 
but at the same time the unproved transport facihties greatly helped 
industrial growth, chis is panieularly well illustrated m the case of Brad- 
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This industrial iccne, wn!insfactoncs,cluzm2C}S. and smohe, u very like one 
of Bntaui'i great industrial arras. The view u part of Yauata. m northern 
Kyushu, one of Japan's greatest heavy inJusma) centres 



MANUFACTCKING INDUSTRY 


303 

ford svhcre the construction of a ranal Imlmg the town to the Rit er Aire, 
led to an immediate and rapid growth of the aty and its is oolJea trade 
Another esaunple is provided by the Manchester Ship flanal which has led 
to numerous mdustnes growing up along its banks. Railway development 
can show similar responses, for instance, most of the mdustnal dcvelop- 
tnent in Soviet Siberia chngs to, and is largely dependent upon, the great 
cotnmumcadons line of the Trans-Sibcnan Railw ay Partly because of 
transport problems and costs many articles are often made m the con- 
suming areas, e.g. agricultural machinery in farming areas, ships’ engmes 
and boilers in the shipbuilding areas. While the factor of transport f a cih - 
nes IS seldom a dominant one in mdustnal location and, m fact, has be- 
come of less significance with the deselopmcnt of modem commnnica- 
tions, the detailed sitmg of a factory or plant may be determined by the 
transport facihaes as ailable. 

OTHER GEOGRAPHICAl, FACTORS 
Sometunes, m the past, a specific geographical factor has detetmmed 
the locadon of an induicry. Oft-quoted examples are the Lancashire 
cotton textile industry in relaQoa to the humid atmosphere uhicb assisted 
muuung. or the soft w ater of the Pennine saeains sv hich ti as udispensable 
w the washmg of •wool and woollen fabrics, or the peculiar character of 
w water supply denved from the Keuper rocks which greatly assisted 
the brewing industry of Burton-on-Treni. These, without doubt, w ere 
tfflporiant frcion m the early development of these mdustnes but nowa- 
dajsthcy are merely of historical significance since it is an easy matter and 
relanvely cheap to humidify the air and to soften water. 

Because of modem sacnufic developments, the ubiquity of com- 
municanons, and the ready availabJity ofelcctnc power, not to mennoa 
the mobihty of labour these days and the possibihty of usmg altcmauv c 
raw nutcnals, one is tempted to think that geographical faaon arc no 
longer of much importance The significance of many, it is true, has been 
much reduced, sometimes completely nullified, jet, in some respects, their 
importance is still as great as ever and man cannot afford to ignore them. 
Perhaps one of the best examples is provided by the nuclear power 
industry; the gcncranoa of power mnudear stations demands vast quanti- 
ses of water for coolmg purposes, hence the locanon of nuclear power 
stations IS ned very closely indeed to sites aflbrding abundant water 

suppLcs. 

NON<5EOGRAPinCAL FACTORS 

'Ve have been at pains to emphasise the purely geographical facton 
"hich have influenced industrial location but we should re memb er that 
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there are ocher (actors of an histoncal, economic, pohncal and human 
character uhich bas’e exerted an influence. The as ailabihty of capital for 
msestmeni m industnal enterprises o clearly an economic (actor of no- 
mendous importance. It ts largdy because capital is available in capital 
ones such as London, Pans, and New York that these atics have bccooie 
major centres of industty At die present time much of the mdusmal de- 
velopment that ts taking place in such oouiuncs as India and Brazil is only 
possible because of investment hy fensgts countries. Agasn. governmental 
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tnterfisence, disecoon, or control may be responsible for industrial loca- 
Doa and developtnoit. An obvious lUusttaoon of this is provided by the 
Trading Estates which base been set up in the United Ku^om. Pohtica} 
considetaDons such as the desire to attain iiaooiial sel(^u£ciaicy 01 at least 
a more nicdy balanced economy may lead to the establishment of mdus- 
tnes for which there are no obvious natural adiantages. Purely historical 
(actors, too, may play a part, ibr example, the settlement of refligces m 
a country may lead to the sntroduedoa of a new mdustry and the mere 
that a pamcuUr area has a long tradition of mdustnd activity may 
result in new cr industnes being attracted to that area. 

Hnally, human (actors — majbcpuiely human w him — have been known 
to be instrumental in die locatioa of industries As die P£J^. Report on 
the Location of Iniitsiiy, tgjp, sug^sted, the siting of a (actoty may be 
related to the managing director’s addictioa to golf It is sometunes said 
that Lord Nuffield chose Cowley, Oxford, as the site for his great 
motor works simply because be was bom in Oxford, although it ts equally 
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likely that he chose this location because of the great surplus of rural 
labour which was available and vduch he fiiresaw would be needed. But 
the classic example of the human faoor may be said to be the great shirt 
and underwear industry of Albany in New York State, U.S.A., which 
owes Its ongin to the simple fact that a local parson invented the hrst shirt 
to have a detachable collar ! 


FEATURES OF MODERN INDUSTRY 
Let us conclude this general consideration of manuiactunog mdustry 
by emphasising some of the more important fiiatuies of modem industry. 

First, modemindustryhassprcad to most parts of the world. Less than 
a century ago practically all the factory Industry in the world was con- 
centrated in Western Europe and most of this was in Bntain. Now, many 
countries, formerly engaged almost exclusively in the production of 
primary products, eg. Argentuu. Mexico, South Alhca, Australia, and 
New Ze^nd, possess manuEictunng industries, uidustnes which some- 
times are dependent upon imported taw macerials and fuels. The reasons 
for this industrial devdopmenc are mamly twofold: Unt, durug the two 
world wars such countnes were often cut off from supphes of manufac- 
tuied goods and this meant othet they had themselves to make the manu- 
factured articles they required or do without them; and, secondly, many 
countries see in induscnahsaQon a means of nuking themselves more self- 
supporting and, also, of absorbtng their surplus populanoos and raising 
standards of hvu^ It should be noted that many of the so-called under- 
developed countnes arc developing mdustry and looking to Industry to 
help them solve some of their economic and social problems. 

The second feature to emphasise b the tremendous expansion of the 
secondary, hght, and consumer goods industnes. Although some coun- 
tnes, eg. the U.S.S.R and China, give the basic or heavy industnes 
pnoncy, most countries beginning an lodustnaluanon programme de- 
velop ^e hghtcr type of industnes. eg. textiles, food processing, first. In 
the countnes w hi^ have w cU-dcvcloped industrial manuFacture and high 
hving standards (he demand for a wider range of products and for more 
sophisticated products grows >ear by year; also, lu.xuiy, as distinct from 
unlitanan, goods assume mcreased imponancc. The variety, output, and 
value of the secondary mdusuics now reach staggering proportions; 
among these uidustnes arc clectncal and radio goods, futmture. pharma- 
ceuncab, pottery, glassware, clothes, footwear, food-packing, confec- 
tionery. beverages, tobacco, printing, and pubhshmg. 

Thirdly, b the vast size of modem mdustnal plants — think of the Ford 
at Dagwiisa ot tbt victlwoika at Maigaia— and 
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modem mcdiods of mass praductioa. I.a^e, mtegratcd plants arc mote 
economic to run than smaller ones, for production can be scream-lmcd, 
large-scale mechanisations can be applied, standardisation can be adopted, 
by-products can be used, and big concerns can employ their omi research 
and traimng scaffi The logical devdopment of such major scale mass pro- 
duction IS automation. Automation nuy be defined as the use ofmachmes 
to control machmes, in other words, electronic devices supersede man 
in the supervision and control of machines In automation, the bulk of 
tbc manufacture is done by automaoc processes, and tbe need of buman 
uiter%’ennoo and control is reduced to an absolute minimum. The future 
will see an increasing apphcaaon of automotive techniques hut how 
quickly and to what extent, as well as with what results, it is miposwble 
to forecast. All that one can say is automation is bound to have fai- 
reachmg ejects upon industiia] produenoo. organisanon, and employment. 

THE JNDUSTRlALlSATiON OF BACKWABD COUNTRIES 

Most of (he backwud or so-called "underdeveloped” countries of the 
world are beginning to industrialise themselves A number of reasons 
help to uplam this development (i) in the ewenneth century, industry 
IS a pruaary determinant of naaonal power and no country can be power- 
ful or politically secure withoutawcll-dcvclopedmdustry, (u) the simple 
exchange of primary products for foreign manufactured articles savours 
too much of the "colonial” stage of devclopmeDC and ps)chological 
motives of this kind have helped to promote industnahsaaon, (m) m- 
dusmahsationoHcn one avenue of absorbing excess population, a problem 
which faces many of the underdeveloped countries, (iv) industrialisaaoa 
IS seen to be a means of raising low hving standards, an acute problem in 
all of the underdeveloped countnes, and (v) industrialism is a means of 
divcnifying grossly unbalanced economics and assistmg national aims of 
greater sclf-su8ia«icy 

It IS questionable whether industtuLsaQou is always to the good. 
Many of the "has e-not” countnes have tended to regard industnalisacion 
as an essential and unqucsaonable means of solving their problems of 
underdevdopment and rectifying iheir economic ills. For many counmes, 
large-scale industiuLsation cannot be regarded as a panacea for iheir under- 
development nor for their over-populatiem problems. Even in those 
cases where a measure of tndustnahsatton is feasible, it cannot provide a 
remedy unless there is a fiim foundatiOQ on which to build up an industrial 
supcrsmicmitt Successful industnalisatioa implies not only the possession 
of adequate power, mmcral, andnw matcnal resources but the acceptance 
of new values, an inceresced and mobile soacty, the availabihry of capital, 
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indiutml expertise, technologicd know*4)ow, and an educated labour 
force. Without these, which moally occcssicate radical reforim m the 
economic, sodal, and insQtuacnai structures of a country, indusmahsaoon 
may well create more problems than it solves. 

All this, of course, is not to deny that most of the underdeveloped 
countnes would benefit fiom some measure of mdustnalisanon. Indeed, 
It IS desirable that some mdostnalisation should tahe place. It would, in 
fact, be econoimc good sense to assist the underdeveloped countnes in 
achieving this goal Such help, granted, may result m the mtroduenon 
of new trade nvals m an already keenly compeonve w orld, hut it would, 
at the same tune lead to the creanonofnew markets through the demands 
by the new vvage-camers for consumer goods. Thus Western standards 
of hving would not necessarily sofier from the increasing icdustnalisation 
of the underpnvileged countnes. The manufacturing monopoly of a 
relaQvely few highly industnahsed countnes w ould naturally come to be 
broken but such mdustnally advanced countnes are constantly developing 
new techniques of production and new products so that their contioued 
supenonty would be mamuiaed and their present high standards ofhvmg 
ensured. 

Sununing up, it would be desirable for the underdeveloped countnes 
to adopt a measure of industrulisation where this is a feasible proposition. 
Industnaluaaon would help to promote better standards of living, these, 
inTum, w ould afreet soaal aspiraoons which, as past expenencehas shown, 
helps CO check populaaon growth. But these countnes need the help, 
expcnence, and financial assistance of the West to guide them in their 
efrorts to industnahse, to promote their cconormc development, and to 
raise their living standards. 


1. What are the mam f^on whicb influence the locauoa of manuracrunng 
induscnes'’ Select examples from oU and new mdustnes to show the rebave 
Importance of the vanous factors. 

2. Explain the geograpiucal factors which have helped to make the U SA. the 
wotld's greatest r^ustnal power. 

3. Semet enr large area noted for roodem manufaaimng mdustnes and examine 
the conditions that have favouced this devclopmeDL 

a- Explam vihy and how the mdusirul activities of Greater London flounsh 
without the presence of either a coal or an icoit-orc field. What are the advantages 
and disadvantages of a heavy concentration of population m the region? 

}. Show by examples that a manufacturing region rarcl). if ever, owes its 
ongin and growth to one favourable factor, but uiiiall) to a combination of 
advantages. 

S. Erpl-iin (he reasoni behind (he ioaeaiiRg pace of snJiaeruhuaoa m the 
southern states of the U SA. 
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tincnt, especially m France, Belgiuin. aaJ Luxembourg where the phos- 
phonc minenc ores are used Great strides haic been nude recently in 
ibe Unwed Kingdom vvwh lotatmg coavenen using oxygen m place of 
air Ic IS aauapated that oxygen oonseners will be supplying 25% of 
Bncish steel shordy. 

Tilt Ope«-/ifan/i Preeess Tbis process, altemaoscly called the Siemens- 
Marrm Process after the tw 0 men who msented it at the same ume, diScrs 
&om the Bessemer Process in that a certain proporaon of scrap iron (up 
so 50%) may be used with the pig-iron. The iron is melted m a shallow 
hearth and gas ts burned o\cc it. As a result of the acnon of air and the 
heated gases, the impurities arc ehmiiuted or chemieally combined to 
produce a slag The processing of the molten mass is continued until the 
metal contains the driir rd percentage of carbon, when it is stopped. The 
furnaces vary in sue, hut the larger ones take up to 350 tons. The steel- 
making process takes longer (from 8 to 20 hours) by the open-hearth 
method than hy the Bessemer (from 12 to 1$ minutes). The Siemens- 
Martin process u the method most wsdely adopted at the present day in 
the Umced Kmgdom and the United States 

OtW Preeeues The cctnentanon or ctuable process, tnvetued by 
Huntsman in 1740, and the modern electncal processes are chiedy used in 
the making of alLy and special steels. The ^able process, thongh old 
and expensive, pn^uees the hnese steel and u somenmes used when 
especially high quality steel u required as, for example, in the making of 
cutlery 

1963 saw steel producaon attain new records almost eserywhere. 
and t^ total world output was 445 9 milhon tons. Compare this with 
around 3J0 imUion tons in 1961 The six largest producers of steel in 
1963 were the United Slates (iiT*! million tons), the Soviet Umon 
(89 7 million tons), Japan (40-1 nulbon tons). West Germany (36-2 
miUiancons), the United Kingdom (270 radiion tons), and France (19-3 
million tons) 


THE USITED KLVGDOAf 

In Britain the smeltmg of iron ore by charcoal goes back to Roman 
times. UaDltheaghteenthcentujythepcoduc&onofironwassmall.bui 
with the amval of the indusena) Resoluttoa the demand for iron mezeased 
substantially The tradioonal method of charcoal smelting was quite in- 
capable of meeting the increased demand. Fortunately, at this juncture, 
a method of smclmig iron ore by using oike w as discos'crcd The method 
was perfected by AbtahamDarby and by iBoo considerable quantines of 
iron w ere bemg turned out by the Bncish ironmasters 
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The iion smelting mdustnes, whidi prior to this time had been located 
la the Weald, the Forest of Dean, aiuiiii riie Midlands, now moved on 
to the coalfields where non ore 6om riic coal measures and coking coal 
were found together. Often, too, diere w'ere supplies of limestone near 



flC. HI — IRON AND STEEL IN BRITALN 
Tlic industry grew upfirst on the oimg coal-measure ores; thei, when 

the industry began to depend to a large extent upon imported ores, it tended to 
gravitate to the coaK. Note the newer emtres based on the low-grade Jurassic 
otn and the movement of these otes to die older centres. 
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at hand for flux. Thus the YoiLduie, Northumberland and Durham, 
South Staflbrdihire, South Wales, and Lanarkshire coaliields became the 
seats of important iron, and later steel, todustnes. The coming of the 
tailn ay and later of the iron ship, together mtb the growing demands for 
machmety, led to a rapid expansion and Bntain became the leadmg w orld 
producer of iron and steel, a posiDon she held until the last decade of the 
nineteenth century w hen she wassucccssnely passed by the Umted States 
(in 1890) and Germany (in 1893). 

The present*day British iron and steel mdustry u widely dispersed on 
m^^nd uid coastal sites and all have ready access to iupphes of coah As 
the home supphes of iron ore became increasingly depleted, greater de- 
pendence came to be placed upon imported ores, first fiom Spam and 
Sm eden and, more rcccndy, fiom North A&ica and Canada. One result 
of the necessity to import foreign ores has been the movement of many 
smeltmg centres from mcenor to coastal locations. Wartinie demands led 
to an upsurge id non and steel produenon after ihe sugnanon of the intn- 
warpenodand this uuzeastng output has not abated In 1961 the United 
Kingdom produced a milhon cons of steel, as compared tvneb about 
7 tuUion tons in pre-war )eari It should be emphaused that most of 
Bntam’i neh ore deposits are now exhausted and that over 90^ of the 
home produced ores consist of the "lean*' or low metal content ores 
derived fiom die Jurassic escarpment vvhidi runs fiom Oidordshire, 
through Northamptonshire, to Lmcolnshue The Umted Kmgdom is 
dependent upon foreign imports for half its iron ore ceqmtemencs 
The chief iron and steel centres are: 

IVala. This is the most important region, with an annual pro- 
ducQon of 5-d milhon tons. The mdustry, based ongmally on the ore 
fiom the Brecon Beacon and the coal of the Souch Wales coalfield, 
first grew up in north Glamo^anshire with Mcrtby r T) dfil, Aberdare, 
and Tredegar as the chief iron-smeltiDg cennes. As the local ores gave 
out, higher grade ores came to be imported fiom Spam and North Afiica. 
At Cardifl* and Swansea, the ports handling the imported ores, important 
iron and steel works grew up GiaduaUy the older-established censes of 
the intenor declined and now. with the exception of a major works at 
Ebbw Vale, the industry has become concenuated on the coast Ac 
\laigam, near Port Talbot, a vast new works was opened m 1933 and here 
IS the world’s largest '‘conniiuous process*' steel plant. Another vast 
plant has ev en more recently been opened at Newport. Rolled and sheet 
seed ((or ships’ plates, motor car bodies, and tm-plate) is especially im- 
portant. 

Nonli-ftui Coast The north-east coast, and especially Tees-side, tanks 
second with a produenon of 4*3 milhon tons The chief sted-inaking 
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centre is AlidtUesbiough ^hich des^oped rapidly dining the nineteentli 
ccnrury. The industry grew up on die ncat-by iron ore deposits of die 
Clcrdand Hills, die excellent coking coals of the South Durham coalfield, 
and the limestone available m mid*Durfiam to the west. The Cleveland 
ironstone is now almost worked out and, in fact, the last mine closed in 
1963, but ore from Sv>edeti can be easily imported by sea vu Narvik in 
Norway and tbn u mixed with the low-grade borne produced ores 
brought north from Imcolnshire and Nordiamptonshire. Most of the 



flG. It2.— IRON ORE iAtrORIS 
The graph ibou t (i) the total quanoty of iron ok used by 
the Bnush irou and steel mdusoy ovet the past hundred 
sears; (u) the proporeoa of the oieused accounted for by 
home supplies; uid (ui) the percentage of the total ores 
supplied by fore^ uspons. 

ptg-iion produced is turned into ships' plates (for the shipbuilding of the 
T^wc, Tecs, and Wear estuanes), st^ gicdcn, and railway lines. Other 
steel centres in this region are Hanlcpoot, Stockton, and DaihngtoR, and 
farther inland, on the coalfield, Cornett. Other works are located at 
Redcar and Skinmngiove (established 1855}. Here is an example of 
geographical inertia. 

Sotah Yorkshire. Sheffield was the original home of the South York- 
shire iron industry. Here were local supplies of iron ore, forests providing 
c h a rc oal, ganistcr for the furnaces, gntstone for gnnd-stones, and fast- 
flowing streams which worked the bdlows and powered the hammers in 
the early days of the industry. None of these factors is of any significance 
at the ptcstait day, but the industry continim to fiounsh in Sheffidd and 
cite sctftotindfflg area, provshag a good example of tic pnnn'pfe of geo- 
graphical inema. This may be defined as die tendency for an industry to 
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at hand for flux. Thus the Yoikshue, Nonhumbeilaad and Durham. 
South Scaflordshire, South Wales, aoad Laiuikshire coalflelds became the 
seats of important iron, and later seed, laduscnes. The coming of the 
railw ay and later of the non ship, together with the grotvmg demands for 
machmery, led to a rapid e\pansioa and Britain became the leading is odd 
producer of iron and steel, a posmon she held until the last decade of the 
nmeteendi mitury tchen she was suctessivdy passed by the Umted States 
(in 1890) and Germany (in 1893). 

The present-day British iron and steel mdustiy is widely dispersed on 
inland and coastal sites and all have ready access to supplies of coaL As 
the home supphes of iron ore became increasingly depleted, greater de- 
poidence came to be placed upon imported ores, £nt &om Spam and 
Ssveden and, mote recend). &om North A&ica and Canada. One result 
of the necessity to import foragn ores has been the movement of many 
s melunp rmrri.t Prnrri mtrnnr Wartime demands led 

to an upsurge in iron and steel produenon after the stagnation of the inter- 
uat penod and this mcreasing output has not abated In iptfi the United 
Kmgdom produced 22 tmlhoa tons of seed, as compared with about 
7 nulhon tons in pre-tvar )eats It should be emphasised that most of 
Bntam's tich ore deposits are now esdiausied and that over 90% of die 
home produced ores consist of the “lean” or low metal content ores 
denved ftom the Jurassic escarpmoit which runs ftom Oxfordshire, 
through Konhamptooshire, to Lincolnshire. The Umted Kingdom u 
dependent upon foreign unpons for half its iron ore requirements. 

The chief iron and steel centres ate. 

South IKoifl This is the most tmporunt region, with an annual pro- 
duction of 5-0 tmlhon tons. The industry, based onginally on the ore 
ftom the Brecon Beacon and the coal of the South Wales coalfleld, 
ftrst grew up m north Glamorgaoshiie with Merthyr T) dfil, Aberdaic, 
and Tredegar as the chief iroa.smeltmg centres. As the local ores gate 
out, higher grade ores came to be impotted ftom Spam and North Aftica. 
At Cardifl' and Sw ansea, the ports binrllmg die imported ores, important 
iron and steel works grew up. GtadiiaUy the older-established centres of 
the mtenor declined and now. with the exception of a major works at 
Ebhw Vale, the industry has become concentrated on the coast. At 
^la^am, near Port Talbot, a vast new wo^ was opened in 1953 and here 
IS the world’s largest '‘continuous process” steel plant. Another vast 
plant has even more recently been opened at Newport. Rolled and sheet 
steel (for ships' plates, motor car bodies, and nn-plate) is espeaally im- 
portant. 

Korth-east Coast The conh-east coast; and especially Tecs-side, ranis 
second with a production of 4*3 miUioa tons. The chief stcel-makmg 
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ttntrc is Miiilestrougb which devdo|Kd rapidly during the nineteenth 
century. The industry grew up on the near-by iron ore deposits of the 
Cles’eland Hills, the excellent coking coals of the South Durham coalfield, 
and the limestone available m mid-Dorham to the west. The Cleveland 
ironstone is now almost tvorked out and, in fact, the last mine closed m 
1963, but ore from Sweden can be easily imported by sea via Narvik m 
Norway and this is mixed with the low-^rade home produ^d ores 
brought north from Lmcolnshirc and Northamptonshire. Most of the 



The graph shon-i (i) the total (Quantity of iron ore used by 
the British iron a^ seed ladustry ovct the past huDilred 
3 ears; (u) the proporUon of the ore used accounted for by 
home suppLes; arid (111) die percentage of the total ores 
supplied by foreign imports. 

pig-iron produced is turned into ships* plates (for the shipbmldmg of the 
Tyne, Tees, and Wear estuaries), steel girders, and railway Imes. Other 
steel centres m this region arc Hartlepool, Stockton, and Darlington, and 
farther inland, on the coalfield, Consett. Other works are located at 
Rcdcar and Skinmngrove (established 1835). Here is an example of 
geographical inema. 

South Vortsliire. Shc£eld was the origind home of the South Yotk- 
shire non industry. Here w ere local supphes of non ore, forests providing 
charcoal, ganister for the furnaces, gntstone for grind-stones, and fast- 
fiowing screams which worked thebdiows and powered the hammers m 
the early days of the industry. None of these fa^rs is of any significance 
at the present day, hut the industry contmues to fiounsh in She&Id and 
the surrounding area, providing a good example of the pnnaple of geo- 
graphical menu. This may be defined as the tendency for an mdustry to 
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renum m a locaLty and to continue to prosper after the condiaonj ishich 
onginally detcraaned its csuhhshiziait tave aihei appicciaUy alteicd 
or completely disappeared. Noviadays, the mdiistry is dependent upon 
scrap and pig-iron ftom Middlesbrough and Scunthorpe, for no smclong 
IS done in Sheffield itself, but there are mo blast ftuiiaces at Rodie rh a m . 
Coal ftom the Yoikahae coalfteld supplies bods the pov.ei and the carbon 
for smelting. Sheffield is famous for its cutlery industry but it also 
produces “heavy” pioduos such as castings and forgmgs and makes alloy* 
steels. Chesterfield is an important iron and steel cotvn with eight blast 
ftimaces. Otha cenaes la the Sheffield area are Rotherham (heav^’ steel 
castings) and Stocksbndge (steel). 

Farther north, and outside the Sheffield area, are Leeds, which has im- 
portant blast furnaces and iron and steel noiks. and Lots hloor, near 
Bradford, tvhich specialises ta alloy steels. 

Linahishirt. The north Lmcolnshirc area, producing Z'S milhon tons 
of steel annually, u one of relanvely recent i^elopment. The industry 
IS centred upon Scunthorpe and Frodmgham. It has grotvo up on the 
thick beds of lotv -grade iron ore tthuffi on be casdy mined. Such “lean” 
ores ue costly to transport and so, instead of the ores bang mo^ed to the 
coalfield, the coal goes to the ironftdd. Plentiful supplies of good cokmg 
coal are avajable ftom the nearby Yorkshire coalfield. Here, m north 
Lmcolnshire, are to be found some of the latest and most efficient blast 
furnaces and steel plants not only in Bncain but m the svorld. The region 
accounts for about of the Bnosb output of pi|-troa and to% of 
the steel 

Cfntra} Nocfiur behind Ltncoloshirecomes the Central Valley 

of Scotland mth a ) early output of 2-4 tmllioo tons of sted. OnginaQy 
the industry in the region had csro special assets, the so-called blackband 
ironstone mined m Lanarkshire contained suffiaeot carbonaceous material 
to allow It to be smelted widiout the need for coke, and the type of coal 
found thete could be used is its natural state without the need to pro«sa 
It into coke. These speoal assets no longer obtain because the ores have 
been exhausted. The region has mamtained its importance, however, 
owing partly to the local skill tn metal working and pardy to the demands 
of the important engineering and ship-building industries. The industry 
IS dependent upon imported ore. The chief non and steel towns are 
ntuated m the Cl^de valley and upon the Lanarkshire coalfield, eg. 
Glasgow, Coatbndge, Airdrie, MotIi«wcU, and Wishaw. This is essenn- 
ally a “heavy” industry produang steel girders, ftames, plates, and bndge 
pioxs Falkirk, to the norffi-easi. an old non centre, produces hght 
castmgs. There is a new int^nted sted works at Ravenscraig, near 
Motherwell 
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Tilt Midlands. The West MidlEiids i^ion. more cominonly known as 
the Black Country, is one of die older iron centres. In the days before 
the Industrial Revolution local iron ores were smelted with charcoal from 
the Forest of Arden and Cannock Chase. Later when coal came to be used 
the industry persisted. Blackband ironstone was mined along with coal 
in the South Staffordshire coalfield and Lmestone was near at hand. At 
one time South Stafibrdshire was the chief smcltmg area in Bntam Today 
the local ores and even the best coals are largely exhausted, the blast 
furnaces have almost disappeared, and the steel industry is based upon 
pig-iroa brought in from the East Midlands. Bilston is the chief steel 
produemg centre. Numerous towns on or near the South Staffordshire 
and Warwickshire coalfields arc cooccmcd with the manufacture of a 
great variety of iron and steel goods, anythmg, it u usually said, “from 
a pm to a steam engme.” 

Nenhaiiiptenshire. In the Jurassic or Oohne limestone belt of the East 
Midlands are found abundant supphesoflow>grade iron ores; though the 
iron content of the ore is small, the ore can be easily quamed or inmcd— 
often by open cast tediruques— hence a number of important blast- 
furnaces and sceel-makmg centres have grown up at Welluigborough, 
Ketcenng, and Corby. The last named u a new steel to^vn which has 
grown up during the past twenty-five years. The Stanton ironworks at 
Melton Mowbray (Leicestershire) has three blast furnaces. This region, 
hke north Lincolnshire, provides an example of coal moving to the ore 
instead of vice versa, Over x nulhon ions ofscecl arc produced each year. 
Much of the steel produced at Corby goes to the Black Country to feed 
the engmeermg industries of that region. 

San//i Liiueshre and Deeside. The chief centres m tbs region arc Irlam 
on the Manchester Ship Canal and Mostyn and Shotcon on the Dee 
estuary. There is no local ore available and the mdustry is completely 
dependent vipon imported suppLes, altliough ores can be easily brought 
m by water transport. Locally produced coke from the Lancashire and 
North Wales coalfields is used for smelting. Their big advantage is tlicir 
proximity to major centres of industry and populauon m South Lan- 
casbreand the Midlands. The area produccssome 9%, or approximately 
anubon tons, of steel annually. Miuhofitis is used by the sbpbuildmg 
industry of Birkenhead ^d the renumdcc for the production of such 
things as axles, wheels, sheet steel, hght rolled products, and wire. 

The NorlliHi'csl Coast. The uon and «ccl mdustry of the Furness 
district of North Lancaslurc and the Cumberland coast greAV up ongmally 
on the rich haematite ores mined at Egreniont, Bcckcrmet, etc. These 
ores arc rapidly runnmg out and die industry is mainly dependent upon 
ores imported from Spam and Nordi Africa. The coal from the Cumber- 
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land £eld is unsuitable fot smdong, hence suppLes of coke ha\e to be 
brought &oni Durham and Sou& Lanca^urc Smclong is earned on at 
Workington and Barrow. The steel notks at Workmgton supply the 
shipbuilding industry of Barrow with some of its steel requirements , they 
also turn out steel rails. The area, howrner, produces only about i % of 
the steel manufacrured in Bntam. 

THE U.\ 7 TED STilTES 

The Umted States is the world s largest producer of steel, accountmg 
for approximately one-quarter of the total world outpuC She has led the 
world for over half a century and there seems to be httle chance of her 
nearest nval, the Soviet Umon, os making her, at least for several ) ears to 
come. Like die Soviet Umon's, the Umicd States' iron and steel industry 
IS &ced widi the disadvantages of widely separated basic resources and die 
need for the long haul of cither coal or ore. Thu great drawback has 
largely been surmounted and oSmC by (a) the ease with which both coal 
and ore can be mined and, in the case of ore. imported, and {b) therela- 
mely cheap and. e£aent methods of transport, notably water caiiuge. 
Most of the United Sutes’ iron ore requirements (some 75 %) are soil met 
from home supphes, notably ftom the haemante deposits mined in the 
Mesabi, Marquette, Menominee. Gogebic, and Vermilion Ranges to the 
west and south of Lake Supenor, though these resources have been 
exploited and are gradually b^g exhausted. It u now becoming neces- 
sary to import substanaal quaonaes of iron ore from Labrador, Vcnc- 
auela. Chile, and West Afiica The chief supphes of oolong coal come 
&om the extensive deponts of (be Appalachian coalheld. 

The uon and steel centres of die United States can be grouped into six 


I On or neat the Pennsylvania coalfield focusmg on the Pttubur£l>-- 
Ycuiigstoivn district, now dependent upon ore brought &om the Supenor 
iron fields, thu area has long dominated United Sutes steel producaon 
but though It still accounts for about one-ihird of the total output 
(approximately as much as the total West German output) it is gradu- 
ally becoming relatively less impoctanL 

2. In the middle w est at 0 uc^ taid Gary, not far removed &om ore 
and coal, the former being brought by nil and boat from Supenor and 
other Lake ports, the lacier by rail from the Appalachian and Eastern 
Intenor fields, the industry has been somulaicd by the large local 
demands of the etwjineecuig, railway, and. shipbuilding industnes and 
the area has become Pittsburgh's leading n\ al 
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3. The Lake Erie centres, eg. Detroit, Cleveland, Bufialo, where ore 
can be easily and cheaply shipped by %vater, either from Supenor or 
Labrador, and coal brought by rail; with excellent transport facihaes 
and a location near to big consuming centres, the importance of the 
kkende centres has grown rapidly donng the present century and, 
produang nearly 20 nulhon tons ofscecla year, they rank thud among 
the producing areas. 

4 The miJ-Atlenttc seaboard, where the chief centres are Bethlehem 
(near Philadelphia), Sparrows Point (near Baltimore), and Morrisville 
(near Trenton), is an important and growing steel area, at or near tide- 
water, these plants depend mainly upon high quality imported ore from 
Labrador, Venezuela, Chde, etc, smdted by coke brought from 
Pennsylvania. 

5. The Birmtiighaiii area of Alabama, where local supphes of ore, good 
coking coal, and limestone are Ibnuicously m close proxunity, was 
onginally presumed to hold out great possibihnes and it was prophesied 
It would become a second Pittsburgh, but its giosvth has been greatly 
handicapped by the lack of an industnal market; moreover, the lugh 
costs of ptoduemg frve local ote have led to subscannal imports from 
Venezuela. 

6, The centres in the Western States, eg. Denver, Tacoma, Pueblo, 
San Francisco, and Los Angeles, mainly serve local and hnuted nutkets 
(railway, mining, agnculcural, engmeenng needs); the industry is 
mainly a modem development (chough the first steel plant m the west 
dates back to 18S2) and (hough the output has trebled since 1940 the 
total production of about yinillion tons amounts to only approximately 

of the total national output. 


THE EUE.OFEAS COAL AND STEEL COMMUNITY 
Western Purope is roughly comparable in populauon, resources, and 
productivity with the two economic giants of the LTniced States and the 
Soviet Union. Unfortunatdy, she countries of Western Europe ivere 
individual nauon states divided one against the ocher. The end of the 
Second World War left them shattered and v,eakcned, but it also brought 
home to them the need for a greater degree ofco-opetanon than had es’cr 
existed in the past, especially in vie%v of the economic threat from the 
United States on the one hand and the Soviet Union on the other. As a 
result, six of the countries of Western Europe (France, West Germany, 
Holland, Bcigiuns, Luxembourg, and Italy) joined together to form the 
so-called European Coal and Steel Conun^ty. 

This association came into being m 1931. The idea behind this co- 
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operati\e efibrt was to lessen the hmiliaaccs and obstacles to non and 
steel production by promoting the free flow of iron ore and coking coal 
across the nanonal boundaries Indtvtdually the countnes suHcred from 
shortages of one or the Other, united, diey were almost self-su ffi ci n g. 
The esubhshment of the Community wdded the vanous nanonal 
mdustnes into a single organisation which has enabled it to compete with 
the giant producen of the United States and the Soviet Umon. 



nc 113. — IRON AND STEEL IN EUROPE 
la earlier tunes the iron rad steel industry was pnmatilr coal£cld-bued using 
coal-meuuce ores. Today niany areas Le off the coalhelds (r Hamburg. Sala- 
giSci, ^maiden] , they are located on iroiv-fields or in ports w here ore can be easily 
unpoited. Note the interrclaSioa of coal and ore iDovemcncs amongst the members 
of the Coal and Steel Community 

Here w e cannot go into all the detads of European uon and steel pro- 
duction and we must be content writh drawing attention to the more 
important producing centres. 

Tlie Franco-Btlgian coalfield is the scat of an important iron and steel 
area Dunkirk, Anain, and Valcnaenncs m fiance and Liege and Charleroi 
in Belgium are the chief centres. The industry, which was onginally 
based upon local ores, now has to rely upon ore from Lorraine, Luxem- 
bourg, and Normandy Much scrap steel u used here since the area hes 
in the midst of a great industnal region 

The Lonatne Luxemhoui^Saat aea france is fortunate in possessmg 
in Lorraine, one of the greatest iron ore reserves ui Europe These lean, 
oohac, hmornte ores occur 10 vast tpiazmoes and can he worked very 
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easily by open-ph meihois. A valmble coalfield exists in the Saar basin 
but the Lorraine steel industry dears s heavily upon the coking coals of the 
Ruhr which can now be easily brought by water carnage along the 
newly-canalised Moselle. The chief iron and Steel centres are Metz, Bney, 
Nancy, Thionville, and Longwy. There are several locations in southern 
Luxembourg, the largest of which is Esch-sur-Alzctte. 

The Ruhr in IVesI Gertneny has been the most important steel area in 
Europe for almost a century. Posscssmg excellent coking coal and local 
supplies of ore (some ore is soil supplied from the Sieg valley) the Ruhr 
made Germany the srorld’s number two steel producer in the early de- 
cades of the present century. The bulk of die ore now used comes from 
Sweden.. The Ruhr produces most of West Germany’s output of steel 
(some 36 milhon tons) and accounts for approximately half of the 
European Coal and Steel Comnsusaty’s productioa. 

Smaller steel ptoduemg cenaes m the Community are: Ijmuidea m 
Holland; Salzgitter, Hanot er, and Bremen in West Gennanyr and Genoa 
and Mil^ in Italy. 

Tabu XXXVD 

Slid (ui rniHimi 0/ mecnc tons) 

ifts 196s 

WestCernuny .... jj*} 36 a 

France IT 6 19 J 

Italy . . 91 la S 

Belgium . . 70 90 

Luxembourg .... 41 43 

Holland a 0 3 t 

OTHER EUROPEAN PRODUCER 

Most of the other states of Europe arc only minor iron and steel pro- 
ducers. 

Norway has a very small udustry based upon local iron ore deposits and 
using hydro-electnc povtcr. 

Su/eitn has abundmt ores but httle coal, and imports it fionx Britain 
and Poland. Steel u produced around Dannemora and Grangesberg in 
central Sueden. 

Poland has an important iron and industry based on the Upper 
Silesian Coalfield, notably at Katow lo. Poland relics on Sweden for much 
of its iron ore. 

Czeclioslofaha uses coking coal fiom the Teschea coalfield. Suel 
making is earned on at Ostrava and near Plzen at the famous Skoda 
ttorks. 

Easl Gnmany has built up a new steel centre at Eisenbuttenstadt (Stalm- 
stadt) on the River Oder. 
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Austria bat steel centres at Donawitz, lant. ani in the vallc) s oftbe Mur 
and Murz. 

Spatii possesses ironfields in the Btscayan coastal region along svich coal 
deposits Spam has no great iron and steel industry, though a large 
modem ucegrated works has been set up at Avdes. 

THE SOy/ET tfiV/OiV 

The U S.S R IS nchly endowed with iron ore and coal resources and 
has built up a vast non and sted industry in ipdi she produced sLghdy 
more than 89*7 miUion tons of crude steel (as against the U.S.A.’s 
117 nulhon) Thu large output u all the mote remarkable since it has 
been achies ed withm a relaovely short space of tune; in 192$ (the ^ear 
which saw the introduction of the Fust Rse*Ycar Plan) steel production 
was about 4-j million tons, in 19$} it was 37. and in i960 it was 65*3. 
The Soviet Union u now the world's second largest producer of stecL 
The Soviet goienunent behevuig, nghdy, that a luge uos and steel in- 
dustry was necessary for mihtary strength and isdustnal development, 
pushed ahead with its development m a ruthless but efficient manner. 
Steel had &s« pnoncy. 

The Soviet Omon’s tron and steel industry has many points of resem- 
blance to that of the United Suics Doth counmn have the basic require* 
mats for the industry in abundance: both find their major markets within 
their own fi;onaers, and both are fwed with the problem of long-haul 
m assemblmg the raw materials. But the Soviet Union's iron and steel 
mdiucry diHen from that of the United States, and of Western Europe 
coo, in two major respects' first, it is a State-owned. Sute-run mduscry 
and, secondly, the mdustiy tends to be rather far removed from the great 
consnmmg cennes Because oflhis latter aicumstance, the Sovtei Union 
has in more recent years begun to establish plants outside the major non 
and steel areas to serve regional markets’ 

In the early y ears of the mdnstry’s development the Soviet planners set 
up a few large-scale plants, thereby achievmg low-cost production, but 
tbn was achieved at the expense of high transport costs for the assembly 
of raw materials ami the carnage away to the coxuummg centres Im- 
mcdutely pnor to the Secmid World War the Soviet government changed 
Its pohey and began to adopt a more ranonal location of the mdustry 
m tdatioo to boih raw matenals and mtenul markets This Viaa led 
to the wider dispersion of the industry and the budding of smaller 

The chief lion and steel cacres in the Soviet Union are u follows. 

77ie Danbas region. This, the U S SJL’s greatest non and steel region. 
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is based upon the Donbas* coalfidd and die ironfield of Knvoj Rog and 
the Cnmea. Ktivoi Rog is the traditional centre of the iron and steel 
industry in the Ukraine, but the greatest steel centre is Donetz (fonnerly 
Stalmo), where theindustry was founded in 1871 by a Welshman named 
Hughes who set up the first blast fiimarr. Coal and iron ore are now 
shuttled between die Donbas coalfield and the Ktivoi Rog and Kerch 
ironfields with the result that the whole area forms a vast integrated 
industrial “combme.” 



Note: (1) tow most of the loduscrul areas are based on coal deposits (the chief 
exccpQons ate (he Leningrad and Caucasus areas); and (u) the well-scattered 
character of the industrial regions 

Tlte Ural rr^ioii. The industry first grew up at Zlatoust where local 
deposits of iron ore were smelted with cfaarcoaL Today, however, the 
industry is located on the eastern flanks of the Ural Mountains, chiefly at 
Sverdlodsk, Magnitogorsk, and Nizhny-TagiL The local coal deposits are 
of little, if any, value for coking, hence coal has to be brought from the 
Karaganda coalfield (some 600 miles away) or from the Kuznetsk coal- 
field (some 1400 miles away). Much of the high-grade ore is snll smelted 
with charcoal and the presence of ferro-alloy metals, such as manganese, 
mckel. and chromium, enables the Ural region to produce high-quality 
steels. 

Tlie Kmhas region. Smee coal was taken to the Urals, it was found 

The term Donhas u a shortened totm et DoneU Bonn. Compare Kuzbas derived 
from Kucnetsk iUnn. 





322 INDCSrniAL MATEXIALS AND MANUFACTOBE 

expedieat to bring ore from the Uials uooficlds to the Kuznetsk coalfield 
n here an iron and steel industry was set up. This coal-ore exchange made 
the carnage more caDnormc, althoiigh a long-haul of 1400 miles was not 
very sansfactory. The discovery of the Karaganda coalfield, some Soo 
Tni 1 i-< to the tv est of the Kuznetsk ^aci»d the problem. Furthermore, 

the discovery of uoa ore in the Kuznetsk hasm lessened the latter's de- 
pendence upon Ural ore. Novokuznetsk {formerly StalmsL) is the seat 
of a great mtegrated steel plant m the Kuzbas region. 

77 ie Caucasian region. The fiirmcrly known m a inl y for its oil 

mdustry, has in recent y eats cipcnenccd a surge of usdusmal dev elopment 
ind many new heavy industries have been set up. With iron ore fiom 
Chiacura, m the Rion Basin, smeinng and ferro-alloy production is earned 
on at 2 ^tafom. There are also iron and steel w or^ at Dashkezan and at 
Rustavi m Transcaucasia. Although there are coalfields m the region, 
some of the smelting is earned out by hydro-electnc power. 

OditT mas During more recent times new plants, outside the major 
lion and steel areas, have been built mainly to serve regional markes 
Some of these are at Cherepovets. a$o miles south-east of Lcnmgrad, 
whidi draws iron ore &otn the Kola Reausula and coal &om Vorkuta 
m the Pechora Basin; at Solonitdiki on the Katasganda coalfield, at 
Komsomolsk in the Amur valley; and at Vbdivoiiok at the Pacific tenn- 
tnus of the Trans-Sibenaa Railway 


AfO.VSOO.V .4SZ.d 


JAPAN 

UntJ recently Japan was the only industrial country in the OrienL She 
has long had a w cU-dev eloped lion and steel industry, but it has grown 
rapidly in post-war y ears, largely due to the expansion of her engineering 
and shipbuilding industries Though possessing some coal, the mdustry 
IS based almost entirely upon imported supphn of coke, iron ore, pig- 
iron, and scrap itietaL Japan ptoihices some 40 million tons of crude steel 
annually The chief non and steel centres he around the Inland Sea and 
noubty at la western and eastern ends at Yawata. Mojt, and Shimoneseki 
in the west and at Osaka and Kobe in die east. 

QSNA 

Since the Conimumst Rcvolunon, the Chinese Peoples’ Repubhc has 
made a dctemimcd effort to become an mdustna] country and, m fact, an 
mdustnal tevoluuon has been telescoped into a period of some fifteen 
years. China has expanded the non and sicd centres onginally set up by 
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nC. 11$. — DAMODAR TAIUY, COIA 

The Dunoder Valley m nonh'<utem IncLa has hem girea “T.V‘-A. treatnteat.'' 
The Damodar Kitct, a tnhuury of the Hooghly, hat heea to provide 

h^dto-eleane power, to icote waia for imgaaon, and to pronde a navigable 
waterway. The region has become the most important induscnal area m ladu; 
lodeed, one of the greatest la Asu. 

The story of in development really goes bade ^fty )eart> A Farsee named 
Jamshedji Tata, an lodusmalut and pubhe beneiaaor. b^an to exploit the iron 
ore deposits which were discovered m Ontsa. the area to the west of Cal cu tta. 
The presaice of coal 10 the locality led Tata to set up an iron and steel works. 
Thu grew and a great iron and suel plant, the largest m the Commonwealth, 
arose at Jamshedpur, a mere jungle village fifty )ean ago. 

The industry was fortunately placed lor not only was there iron ore of good 
quality at hand but borhcoaltfia timestooc, whilst the great aty of Calcutta was 
a mete too nules away. Later. rrui>g»n^ and chromite (used for speaal steel 
alloys), together with mica and copper (both used ui the electnciry maustry) and 
bauxite (for making aluminium) were also found in the locality. 

In a sense the gtear Tata works became the symbol of the new India, It was 
decided to develop the Damodar area as a great integrated industrial r^an. 
During very recent years other great iron and steel plants hare been constructed 
at Durgaput, Ddhai, and Rourkda. And thoe are numerous ocher induscties— 
oigmeenng. cement, chemicals, textilei — wluidi are all expanding. So important 
among che nunufurunng areas of India has the Damo.^ region become that 
India today ranks fifth amongst the industnal countnes of the w orld. 

Alihou^ mne-cenths of Indu's i»al comes ftom the Damodar Valley and 
although this is India’s ehirf mdustaal tegum, the scheme u also directed towards 
developing the agricultural pcnsabilmcs of the tegion fay means of imganon 
(especially in the Burdwan area), sod imptovemenr, and Hood concroL 
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the Jjpanese m Manchuria (at Ansban, F mhun, etc.), increased production 
at the traditional izon and sted producing centre of Wuhan, and estab- 
lished new plants at Shanghai, Tsmgtao. Paocow, Taiyuan, Maanshan, 
Pingsiang, Chungking, and Canton. In addition, many new plants are 
being built up and down the country Production of steel is already 
aiound to million tons annuaOy and tnay be mudi more. 

INDIA 

The Damodar Basin, immediately to the west of Calcutta, possesses 
several coalBelds together with deposits of iron ore, and m this region an 
iron and steel mdustry was found^ at Jamshedpur by Jamshedji Tata at 
the beginning of the ptesent century. In a sense the great Tata iron and 
steel works, the largest in the Commonw ealdi, became the s)’inboI of the 
new India for, like China, she aspires to become a great industrial country. 
During recent yean three new iron and steel plants have been built at 
Rouxkela, Durgapur, and Bbilai and these, together with expansion at 
Asansol and Bhadravan, combined with the output £rom Jamshedpur, 
laise Indu's iron and steel pioducoou to 6 mUhon tons. 

AUSTRALIA 

The possession of large supplies of iron ore (at Iron Knob and Yampi 
Sound] together with coal &om the Newcastle field led to the establish- 
ment of the Australian iron and steel industry. Self-suffiaenc in the basic 
rcquiremesQ of the industry, she ts now able to produce all the steel she 
needs. The indusny daces back to 1916, but it was the Second World War 
which sumulated and led to its great expansion. Iron and steel are 
produced m three chief centres (a) around New castle and Port Kembla in 
New South Wales, usmg ore from Iron Knob, [b) at the small port of 
Whyalla, on Spencer GulC using coal front New casde , and (c) at Kwmana, 
south of Perth in Western Australia, where a new steel plant uses uon ore 
from Yampi Sound on the nordi-wcst coast and coal from Colhc, about 
100 miles south of Perth 


AFRICA 

Afriu appears to be rich m deposn uon ore, which are widely 
scattered throughout the contmenc, but rdauvcly poor in coal, most of 
w hich occurs in the southern pan of the connneat. Only m the Repubhc 
of South Africa has a large modem iron and steel mdustry been developed; 
Vereemgmg, on the Transvaal cxnlildd, is the pnnapal uon and steel 
centre Small <]uanQUCs of seed aremademRhodesia where there is a big 
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pLnt at Que Que, using local supplies o£ icon ore and limestone, and coal 
&om the WanHe coalfield. In tlie Adas region iron ore is smelted at Oran 
and there are plans for the construction of a steel plant at Bone. Fedhala, 
in Morocco, is the site of that countrjr’ s first iron and steel plant. £g>'pt is 
constructing a large icon and sted plant near the new Aswan High Dam. 
Here local iron ores will be dectncally smelted by poncr denved 6om 
the hydro^ectnc station whidi is to be associated with the dam. 

LATIN AAfERJCA 

Cental and South Amenca ha\c la^cand valuable deposits of iron ore, 
notably in Cuba, Venezuela, Brazil, Pcni, and Chile, but the region is 
sadly lacking m coak blany countnes, bon ever, m pact for purposes of 
national prestige but also to diversify tbcir one-sided economies, are be- 
gmnmg to set up iron and steel mdustriee, foUowmg the example of 
Brazil, which led the way. The tduef plants arc m Brazil (at Volta Re- 
donda) m Argentine (at Zapla), m Chde (at Huachipato), in Peru (at 
Chimbote), in Colombu (at Paz del Rio), and in Venezuela (at Matanzas). 
Mexico’s steel mdustry, three-quarters of which u located at or near 
Monterrey, has a capaaty of about 2*$ million tons. It was planned to 
step this up to 10 miUioa tons by 1968, but this target will not now be 
achieved. Output ofsceel actually fell from 2*3 nulLon tons in 1964 to 2*2 
nuUion tons in 1965. In Brazil production m 196$ was 3*1 milhon tons, 
as against 3 millioa tons in 196^ In Latin Amenca generally the fairly 
rapid expansion of the past few years was not mamuined in 196$. 


nrarwr^ 

1. Give a reasoned account of the iron and steel industry in eiiher the U.SA. 
or the U S SJL 

2. Select tbre important steel-making areas in Great Bniaio. (a) For each, out- 
line the factois responsible for >cs on^nal locaoon and contmura importance, 
(i) What traruport problems are involved in the acqumnon of caw maienals and 
the disposal ofthe finuhtd produa’ 

3. Give reasons for the changing relative importance of the loeaaon of the 
U.SA.'s iron and steel industry. 

4. Discuss the geographical sccnng of the iron and steel industry in the Euro- 
pean Common Market area. 

3. Compare the uon and steel sndustnta of France and West Germany, paying 
particular sreenuon to the sources of iron ore and fuel anj thar transport to the 
centres of produenon. 

6 . In general the Bnosh iron smelmig and steel-making indusmes are found in 
three type of locanoo— on coalScUs, oa oro fie lds, and at pom. Giv e examples 
of each of these and explain the reasons file die developments in such areas. 



Chapter XXI 

OTHER MAJOR INDUSTRIES 


The range and complexity of modem mdiutry u so great chat one could 
easily devote a book to it alone Hetc, the best ssc can do is to con- 
sider very briefly a selection of these industncs, and we have chosen 
the engineering (including shipbuilding which is a specialised branch of 
engineering] chenucal, and textile mdustnes which axe the most important 
of the manufacturing indusmes. 

EKGISEEIUKC 

"The eagmeensg industry” is an omnibus term for a wide vanety of 
mdustnes w hich fundament^y are based on the use of metals. Ongmally 
It was concerned with the making ofengines and machines but to this has 
been added a host of othec manufactures and it now forms a very complex 
branch of the industry A basic division of the indussy into lu "heavy” 
and "light” aspects be aiade« vn the fbemet are included shipbuilding 
and bndgo-building, in the latter are included the manufacnire of bicycles 
and radios Important branches of the engineering industry are the 
mechanical, the electrical, and the motor*<ar and aircraft engineering 
industncs 

THE UNITED KINGDOM 

Coal, non, and steel form the basis of those industncs embracmg the 
production of castmgs and mouldings, of machines and engines, of im- 
plements and cools, and ofhardxvare and cutlery, which in tolo are usually 
teferred to as the engmeenng mdustnes Nowadaj s, a wide range of 
other metals, and other nutenalstoo.ateusedintheuiduscry. Butitwas 
the presence of coal and iron whicdi ga\% nse to some of the leading 
engmeenng areas in the United Kmgdom. for example, the Centra! 
Valley ofScotlaiuLand the Dcibyshue-Nottinghamshue areas. The Man- 
chester area, however, now one of ihe leading engmeenng areas, owes its 
development to the manuflictuic of machinery for the cotton textile 
mdusoy The engmeenng industncs of the Birmingham discncc are the 
outcome of centunes of cradinon. The presence of a huge market re- 
qmnag a wide variety of engmeenng {soducu has largdy conmbuted to 
the grow th of the engmeermgmdusiiym the Greater London area. Local 

ja6 
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needs, especuUy of agricultural implemeats. Have fostered the scattered 
engmeenng centres ui tHe eastern counoes. 

Machwery and tools. The Tnglisb Midlands are the principal area for the 
Tnaniifjm iTi» nf martiin r^ and mr»k Birmingham and the BlacL Country 
and the Derb)‘shire-Notnnghainshire area are the n\o chief centres. In 
northern England, the tvv o industnal areas on either side of the Pennines, 
South Lancashire and the West Ridmg, have grown into major engineer- 
ing areas. Manchester is now one of the world's greatest centres of en- 
gineering The West Riding towns of Bradford, Huddersfield, and 
Leeds, and pamculaily S heffield, arc important centres. The cngmeeiing 
mdustnes of Sheffield arc highly specialised: marine engmeenng is 
especially important, and cutlery is a wcU-known speoaht}*. 

Textile meehtnery Bntuh textile machmery has an mtemanonal repu- 
tation; for example, the Oldham firm of Platt is known the world over. 
The making of textile machinery u one ofthe important branches of the 
engineering industry-. The centres of nunufacrurt of spinnmg and w cav- 
ing machinery are located, as one might expect, in the great textile inanu- 
fictunng areas The most nouble cenaes are Oldham, Wigan, Man- 
chester, Keighley, Leeds, Notongham, and Glasgow. 

Railway engineering. In the early da)-s, when Bnosh Railways were run 
by pnvate companies, railway engineering was largely the concern of 
the companies and they established their works at places, usually im- 
portant railway junccioas, on their own Imes, in centm pontions, where 
land was cheap, rather than ut the vicuuty of the coal and non fields, 
although some, it is true, were is the centres of the engmeenng areas near 
won and coaL The chief centres arc Ashford (Kent), Eastleigh, Swindon, 
Crewe, Birmmgham, Derby, York, Manchester, and Glasgow. The 
Doncaster and Darlington ccaires are gradually bong closed down. 

Electrical eiigiueeTing. It is the great cnguiccnng towns that have become 
centres of the heavy eicctncal industry, i.e. the construction of elec- 
trical machinery and power plane Rugby is the only important excejv 
□on. Electrical machmery and cable manufacture uses a variety of raw 
materials, especially non-ferrous metals which arc mostly imported. A 
large part of the finished products is for export. These factors have led to 
a concentraaon of the industry in the Thames estuary and in the non- 
ferrous metal distnet of south Lancashire. Bradford IS an important cenne 
for the produenon of clectncal transnussion machmery. Glasgow is the 
chief centre of the mduscry in Scotland. The light electrical mdusiry and 
the radio and television mdustnes are spread over many parts of the 
country. Transport Gohnes are of huiim importance to indusenes 
smcc neither the raw matenals not the produce are v cry bulky. 

Agncuhural maclunery. Farm machinery is made In tw o distinct groups 
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of tonm £nc, in towns in the tiadinoml non and steel areas, eg. Derby, 
Shefileld, Chesterfield, HuddmRcld (tractors), Leeds, Darlington, and 
Preston, and, second, in the maiLtttosnu of east England which supply 
the needs of the local agricultural industries, eg. Newark, Grantham, 
Peterborough, Bedford, Lincoln, IpsvncEi, and Norwich. 

AiMwobde en^iiifcniie The presence of an already wcU-estahhshed 
enginccnag industry conenhuted to the nse and progress of motor car 
manufacture in the English Midlands Recently the most powerful 
locating faaor has been the Board of Trade w hich has controlled the sinng 
of new -works. For example, the Ford Motor Company opened ihar 
new plant on Merseyside m 1963 at Halcuood, and Vauxball are to 
commence operanons at Ellesmere Pott in 1965-^. Both companies w ere 
granted expansion permits on condioon that they built their plants in 
areas designated by the Gos emmow. Almost all the motor cat lactones 
are m, or close to, the Altdlands, eg. Bixmingham, Oxford (Cowley), 
Slough, Luton, Dagenham. Derby. The only ouiJ}ing areas are at Lin- 
wood (Rootes Group's plant) and at Bathgate u> Scotland (B M.C's 
tnek divisuan). The matcnals oecessacy Cbt automobile ptoducoon 
(sheet steel, glass, leather, plasac, wood, nibber, paint, etc.) are now so 
diverse that the uHucoce exerted by suppLes of raw material has Lctle 
influence upon the loanon of the industry* 

i4ir£r<i/( aiginieiwg. The aircraft industry, apart &om warome develop* 
meats, u concentrated in the same areas as the automobile mdustry. Some 
matiufaccuren produce aeroplanes and aero engines as w’ell as motor cars 
and car engmes London, Brucol, Glotscester, and Yeonl arc important 
centres. 

THE UNITED STATES 

The engineering industry with lu many facets is by far the greatest of 
all the indusCncs m the United States. The ramifications of the industry 
are legion and ic is impossible in the space of a paragraph or two to do 
anvthmg more than hmt at the size, complexity, and importance of the 
mdustry The engineering mdustry is very widely spread and large 
quauQues of maclimerv and macfaine-tools are produced around all the 
major itecl-mafcmg tcnixes. But ilm New England and eastern Pennsyl- 
vania dutnets concam a large part of die industry 

The New England area. lacLing fuel and mmcrals. has not dev eloped 
heavy mdustry to any extent, rather has it concentrated upon the Lghter 
aspccu ofcngmccnng A Urge variety ofengmeenngptoducu are ttude, 
mcluding precision mstrutnents, typewriters, sewing machmes, clocks 
and watches, and electrical and radio apparatus, le "Birmmgham 
goods” A number oftovvus iiidicsoudi-west.j.r inwestcraMassachu- 
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setts and Connecticut, aie important cDgmcenng centres, eg. Bridgeport, 
Springfield, New Haven, Haitfiiid, HoI>x>ke, and Waterbury In the 
south-east, i e. in Rhode Island, Mandiester, and Worcester, machine tools 
arc made, Vihilc Fall River has firearms and cycle mdustnes. Altogether, 
the engineering mdustnes of New England provide more employment 
than any other group of mdustnes. 

Tberegion around Pittsburgh, which as nchavc seen is thepremier steel 
region, is also a major engineering region, but throughout the Middle 
West there is scarcely a town without cngtncetmg mdustnes of some kind. 
Around the basic mdustry €>f steel-niakmg have grown up numerous 
engmeeru^ industries which arc users of steel, eg. locomotives, auto- 
mobiles, agricultural macbincry, etc. 

The produenon of agricultural nucluncry is largely concentrated m the 
Middle West since this is the United Sutes’ greatest farming region. The 
towns of Chicago, Sptmgficld. and Pcoru arc nuj’or centres of agricul- 
tural machine producaon and the state of lUinob, in fact, produces about 
half of all the country’s fvm implcmoits. Other major centres are 
Cincinnati and Milwaukee. The agnculniral engmeenng mdustry con- 
nnues to expand as farm meebarusaaon u soil advancing. 

Automobile engineering, though widely scattered throughout the 
country, has its "n'" concentratioa in the Detroit area, eg. at Detroit, 
Lansing, Dearborn, Flint, etc. Chicago. Milwaukee, Toledo, Cleveland, 
and Cmcinnaa also make can and lotnes. The Umted States has the 
world’s greatest motor car industry and some 7 rmlhon vehicles arc pro- 
duced armiuUy. There is an enormous domestic market which absorbs 
some 93 per cent of the output. 

Locomotive engineering is localised at the major route fod of Denver, 
Chicago, Pittsburgh, Philadelphia, and New York. The United States is 
the world’s largest producer of railway engines and rollmg stock and 
accounts for some 60% of total world prochictioa. 

The manufacture of aircraft has become most important m the w cst, 
especially in Cahfonua, with Los Angeles as a major centre of produaion. 

Elcctnca] engmeenng is especially significant m the Hudson-Mohaw k 
valley with New York, Schenectady, and Rochester as major centres. 
Philadelphia, Pittshu^h, and Milwaukee arc other important centres. The 
manufacture of electronic apparatus is especially miportant m San 
Franasco. 

FRANCE 

The metallu^cal and assocuted en^ccnog mdustnes are one of the 
duee major branches of French mdustry. The chief engmeermg areas are 
the north-east and Lorramc, and heavy engmeenng is naturally concen- 
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traicil in cbese two mAin iion> and stccl-manidactunng areas. A wirje 
range of engmeeimg pioducta, embracing almost evetytbing except auto- 
mobiles, IS produced in the nortb-cast The chief centres are Dimtcrquc. 
Lille (textile machinery), DouauDenam (locomotives), and Valenaennes 
(texole machmety). Lorraine has Ltdc heavy engmccting but the hghter 
side of the mdustry is well devclopod. The Lyons-St Etienne district is 
also an important engineering area speoabsmg in machine tools, cutlery', 
and bicycle manufaewe. Paiuand its industrial suburbs have important 
engineering vv orks especially concerned wuh machine tools and dectneal 
engineering France’s motor-car mdustry is largely concentrated in the 
Pans area, with Lyons, ClennoDt-Ferraiid, and Sochaux as subsidiary 
centres. The aircraft industry is widely dispersed, bemg found m Pans, 
Toulouse, Bordeaux, and hlarseiUes. Le Creusot and St Etienne are im- 
portant centres of locomotive and raJvvay rolhng stock manufacture 

BENELUX 

Belgium, Holland, and Luxembourg all have iron and steel mdustnes 
but only the £nt two have important engincctug mdustnes In Belgium 
most of the engmeenng is earned on m the towns of the coalfield zone, 
eg in Liige and Charleroi, although both Brussels and Ghent share in the 
industry Typical products ofthe Belgian engmeenng industry axe muimg 
equipment, furnaces, locomoaves, drills, and pipelines The Dutch en- 
gmeeiuig lodnstry is especially concemed wuh hydraulic and dramage 
equipment and bndge building, while the enormous PhiLps factory at 
Eindhoven is a major cenoe of manufacture for elecmcal machineiy. 
Holland also has impottanc non-ferrous smclong and refining mdustnes 
at Arnhem and Ijmuiden 

WEST GERMANY 

The Federal Republic has a very well dtvdoped and scry scattered 
engmeenng mdustry. TradjaoaaHy she has been a great producer and 
exporter of engmeenng products. The heavy branch of the mdustry is 
concentrated m the Ruhr region (where it has always been) mainly m 
Essen. Duisburg, Bochum, Oberhausen. Gdscnkirchen and Dortmund. 
The pnnapal products are girders, bndges, minmg gear, pipes, boilers, 
furnaces The ocher important engmccniig provinces arc the Bremen- 
Hamburg area, the Hanovcr-Drunsvvick area, the Nfimz-FranLfurt- 
Darmstadt area, and the Hnlsbtonn-Scuttgart area Nuremberg and 
Mumch are important centres ofelcctncal engmeenng Solmgen, Rem- 
scheid and Hagen m the Ruhr region arc noteworthy as centres ofcutlerv 
and tools Agncultural machmety is produced mainly in the towns ofthe 
nch loess farming belt, eg at Dusseldoifi Hanover, and Brunswick 
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LocomoQve and railway roUing stock are built at the major railway foci 
such as Kassel and Munich. The motor car industry, which has grown 
very rapidly durmg recent years and which has now a large export trade, 
1$ widely spread. Wolfsburg (near fitunssvick) is the home of the weU- 
known Volkswagen cars; Russelheun (near Frankfurt) has the Opel 
works; while there are automolale plants also at Bremen, Cologne, 
Dusseldotf, Stuttgart, and Nuremberg. 
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no. 116 — HAT FACrORlf. TUBIN 


Tlie north IcaLan ton-n of Tunn is almost synonymous with the Bat motor 
car company. The company has twenty (actoncs and employs 127.000 
people. Tins is a view of pan of the Fiat automobile works It illustrates 
well the enormous siae of some modem mdustnal plants. Mechanisation 
and the asvembly-Une system, fitsc tntioduced by Henry Foid ui the United 
States, characterise such large-scale plants 

SWEDEN 

Menuon should be made of Sweden for, tliough not a major engineet- 
mg country, she has developed a highly specialised engmeenng industry. 
Lacking coal, Sweden could not compete with many other European 
countries ui the production of cither icon and steel or lieavy cnginccnng 
products. But she has specialised m cngmccruig goods rct^uiimg great 
skill and using only rclat»ely small quantities of raw matenaL Thus 
numerous towns in lake Bdt of Central Sweden have engmecting 
industncs. Ball-beanngs, spnngs, drills, pccasion instruments, turbmes. 
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telecommumcanons equipment arc representative products. Eskilstuna 
IS a great engineering centre and u noted for its cutlery. The capital, 
Stockholm, has important ekctncal industnes. It u surprising how many 
Swedish engmeenng flnns have miemattonal reputaoons, Electrolux, 
S K.F , Ericsson, Aga, etc 

SWITZERLAND 

Like Sweden, Switzerland specialises la the lighter side of the cnginecr- 
mg industry. Developing out of the early demands fist textile machinery, 
the engmeenng mdustry grew steadily imal now the industry accounts 
for almost half of total Swiss exports Dicscl-clectnc locomoDses are 
manufactured at ZGneh and Wmtertbur, electrical machinery at ZQnch, 
Basel, Bern and Geneva, and textile machinery at NeuchlteL In addition, 
Switzerland produces maclunc tools, preasion instruments, typewnters, 
calculatmg machines and, of course, watches and clocks 

THE SOVIET UNION 

Only the briefest menson can be made of the vast engmeenng output 
of the U S.S R The great mduscnal progress made by the Soviet Union 
since ipaS (the start of the Fust Five-Year Plan) has been based upon the 
uon and steel and heavy engmeenng mdustnes Indusmahsanon, at £tst 
mainly condned to European Russia, has gradually spread mto Soviet 
Asu so that mduscnal cencies (mduding engmeenng centres) ate now 
furly widely spread chtoughout the country 

The major centres of (he engineering industry are the Moscow dis- 
tnet, whi^ speaahses lO Lght engmeenng, machme tools, eleccncal 
equipment, and motor cars, the Donetz region which, with its sources of 
coal and iron, is pnmanly concerned with heavy engmeenng, the Ural 
region where Sverdlovsk and Chcljabinsk are the chief centres, and the 
Kuznetsk basin with Novosibirsk as the mam focus 

Most of the heavy structural enginecimg takes place m the Donetz 
Basin. Manne engineering is earned on at Leningrad The major loco- 
motive and railway rollmg stock courcs are Bnansk, Kolomna, and 
Voroshilovgrad, mmor cxntrcs are Taghil, Krasnoyarsk, and Ulan Ude 
Automobile engineermg is earned on at Gorki (w here there is one of the 
largest motor car plants in the worl^, Moscow, Yaroslavl, Cheljabinsk, 
and Novosibirsk 


SmPBVILDn<G 

The consttuction ofshtpsareally a brandi of heavy engineering but it 
IS of sufficient importance to warrant separate treatment It is an acQviry 
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nuinly of the chief non and sted pioduaag countnes and of the trading 
and manome nations. Sbipbuildmg requires great quantities of steel 
plates and girders ; this fact, together with the growth in the size of ships, 
favoured the concentration of the industry in large estuaries or deep water 
coastal locations adjacent to stccl-producuig areas. 

The shipbuilding industry was dominated by the United Kingdom 
until the turn of the present century. In 1870 the U.K. was responsible 
for some 70% of the tonnage launched in the world. In 1900 the U.K. 
was snll produemg about two-thirds Thereafter, however, certain Con- 
tinental countnes began to appear as oimpctitors — notably Germany — 
and, more recently, Japan, Dotmg the ’duities the U.K. was responsible 
for httle more than a thud of the total tonnage launched, aldiough she 
contmued to hold fiisc place as a builder. Today, U.K. production is 
around 20% of world output and she has tahen second place to Japan 
which assumed the lead m the late 'fifacs. 

The following uhle gives the tonnage laun^cd in 19^2 by the maj'or 
shipbuildmg countnes. 1 e. all those launching about half a miUion tons 
a year. 

Tabu XXXVIU 
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{Nolt theU S.S R.upiol)9bly a ITM^ producer iMiVi^yi,pcx)upiUujii:bing I milb on rom 
amiiully, bul acruiaie tiguio are hard to ramc by } 


UNITED KmCDOM 

Not only wasthcUtuCcdKingdonifocmany decades the greatest pro- 
ducer of sbps in the world, but she enjoyed a great reputauon for the 
quality of her vessels. The reasons leading to tins supenonty rscre: 
(o) along tradition and acquired skill in ship construction datmgfrom the 
penodofthc wooden ship; (i) the prc'-enuncnce of Bntaui as a mercantile 
and naval power demanding vessels of all types, (<) the presence of deep, 
sheltered add cstuanes suicahib &c launching; and (dj the possession of 
iron and steel mdustnes on coalfidds lying close to the estuanes. 
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The pnaapal shipbuilding arus Ate' 

I. The estuary of the Cl)de. 

z. Tyne-, Wear-, and Tccs-siJe. 

3 Belfast Lough 

4 Birkenhead on the Xlcney. 

5. lianow-ui-Funiess 

Minor shipbuilding centres are found at Aberdeen, Dundee, and Leith 
in Scotland, at Hull, and at Portsmouth, Devonport, and Chatham ts here 
there are Royal Naval Docky'ards. CarditT, which once had an apprea- 
able shipbuilding industry, u no longer of any signiilcance in ihu respect. 

Normally, the two leading shipbuilding areas, the North-cast Coast 
and Clydeside, build about 70% of the total tonnage launched. The 
eituanes of the Tyme, Wear, and Tees, together, are responsible for sLghtly 
more than Clydeside. The other main shipbuilding centres, Belfast, 
Birkenhead, and Barrow . arc much smaller both m size and in thcix out- 
put, averaging in a normal yearapproximately 8%.6% and 4% respcc- 
ately of the total ptoductiort. 

Nowadays there IS less speoahsauonut types of ships produced though 
each region has a reputation forparocularrypes of building Most of the 
large passenger linen have come (rom the Oyde. The North-east Coast 
has tended to build smaller tesscls and cspcoally tankers. Belfast has 
tended to specialise in cargo-lmcrs, Birkenhead in subnunnes, and Banow 
in aircraft earners and other iu%al vessels. The minor shipbuilding 
centres are mostly concerned w-iib the construction of fishing scssels. 

Ooscly linked with shipbuilding arc the marine engineermg and ship- 
repainng mdusmes Marine engines are built mainly near to the ship- 
y aids, though some toanne enginecnag is earned on in Sheffield, Birming- 
ham, and London. Repainng u not confined to the building centres, it 
is shared by most of the great ports of the United Kingdom. 

JAPAN 

In 1957 Japan wTcsted the lead in shipbuilding fiom the United King- 
dom. In i960 she launched 1,731,656 tons as against the U.K 's 1,331,491 
tons and by 1962 she had doubled the U K. output. In 1964 Japan 
launched 40% of all thenew tonnage launched in the w orld. 4,085,000 tons. 
In pte-w ar days the Japanese shipbuilding industry was stimulated by the 
expansion of her own naval and mercantile fieets, m post-war years she 
has built ships for export. The Japanese have developed many new tech- 
niques m ship construction. Shpbuildmg u centred chiefly at Nagasaki. 
Osaka, Kobe, and Yokohama 



OTHER INDUSTRIES 


335 


inOTED STATES 

Although possessing ahouchalf of the woiM's shipbuilding capaaty, the 
U.S.A. has the greater part ofthlscapaaty lying idle and she produces, on 
the average, only about half a miUicm tons a year. The mam reasons for 
this ate the high cost of the raw tnatcnals and the high labour costs. 
Unable, thcicfoie, to compete m the world market, the U.S.A. has had 
to close down many of her yards; in fact, many of those snll operatmg 
do so only because of govenunent subsidies and naval contracts. 

The mid-Atlantic coast is the most important shipbuilding area; steel 
IS produced here m large quanciaes and there is convenient access to tide- 
water. Philadelphia, Newport News, Camden, and Chester are the chief 
centres of construction. Boston in New England is also a centre. The 
second major area is the Great Lakes region where several lakeside centres, 
notably Chicago, Detroit, and Budalo, build lake craft. Though handi- 
capped by lack of steel supplies, stupbuildmg has grown up dunng more 
recent umes at Seattk, Pottland, and Tacoma in the Puget Sound area, and 
at San Francuco. There is also some building in the Gulf Poru. 

WEST GERMANY 

Germany was the second most important shipbuilding country m the 
world pnoi to the Second World War, produong about half a million 
tons annually. About 6o% of the gross tonnage launched came from the 
shipyards of Hamburg and Bremca-Bremerhaven. the two mam con- 
strucoon areas. Dunng the past decade. West Germany has made a great 
comeback as a builder and in recent years has been turning out about 
I nulhon tons of new construction each year. Normally, about half the 
tonnage launched comprises oJ-tanken. 

Hamburg and Brcmen-Bremcrbavcn arc soli the chief centres, account- 
ing for about 6o% of the output, roughly in equal proportions Kiel is 
the third centre, with about 20 % of the mnnage launched. Minor ship- 
building ports are £nidcn,Lubed:,Rcndsburg, and Flensburg. Dulsburg- 
Ruhiort on the Rhine is noteworthy as a builder of Rhine barges. 

FRANCE 

Though not one of the “big three,” Irancc ranks usually about fifth or 
sixth among the shipbuilding countries of the world. Her output tcmaini 
consistBwly steady at around half amiUion tons. Fiance’s most important 
yards are m the Loire estuary at Nantcs-5t Naaaire, at la Ciout (Mar- 
seilles), and Dunkirk. Brest, Lonent, and La Seyme (Toulon) all buJd 
merchant vessels as well as naval craft. There are smaller shipbmlding 
yards at Boulogne, Lc Havre, Rouen. Rochefort, and Bordeaux, which 
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biuld fishing vessels, coastal craft, and small er tjpe ships, hlost of the ports 
carry out ship repairing hut Brest is of especial importance on this account 
laig^y because it isvsdl-placedvtifiiTespccttothe North Atlannc tia£c 

HOLLAND 

The Dutch have a long tradmonas sluphuildcn, but the growth of the 
Dutch ship construction indostiy since the war has been nodung short of 
spectacular. Dunng recent ^ears her output has beoi around quarter a 
milli nn tons (566,993 ut 1960, 226.000 tn 1964) Holland has great budd- 
ing and repair yards at Bottadam and Amsterdam. Much of the con- 
struction has been in tankers. The Dutch have gamed a well-mericed 
reputanon for quick and efficient ship repairing and, due to ing easing 
competition m the builduig side, they have begun, increasingly, to 
specialise in the repainsg indusoy. For this, Holland, situated astride the 
oudet of the Rhine and alongside the mam sea lanes of the North Sea. a 
ideally plac^. In noethettr Holland thse are many stnall boatbuilding 
yards tuitung out <mall coasung oaft and vessels, usually of under 

600 tons gross. 

SWEDEN 

Shipbusidmg is a \>eU-estabbshed mdusuy m all 
countries but u paraculaily important m Sts ed^ In 1964 S tv eden ranked 
third in the world and was not very far behind the United Kmgdom. 
She has some of the largest shipyards in the world. The chief 
Swedish yards are found at Gdeeborg, MalmG, Uddevalla, and Oskars- 
Three-quaiteis of the tonnage launched consists of oil-tankers, a 
large proportion of which arc Cor the Norwegian mercantile manne. It 
IS worth noting that Sw eden. m proportion to its population, is incom- 
parably the greatest shipbinldmg country in the world. 

THE SOVIET UNION 

Cunendy invoU ed m tbe buildmg up of a great navy and of a mer- 
eannle manne to challenge that of the U K. and the USA, the Soviet 
Union is expanding its shipbuildmg capacity. But in spite of this, the 
output fiom her own yards is incapable of meetisg her growing needs 
and die is having to place orders dsewhEre The chief Soviet sbip- 
buddmg centres are ar Leningrad and other small Baltic ports, at Nioila) ev 
and other places on the Black Sea coatt (whse great new shipyards are 
being developed), at Archangel on the White Sea, and at Vladivostok 
on the Pacific coast The tonnagelannchedby the U S SJL is not known 
with any certainty 
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TEXTILE MANUFACTURIKG 

The manufacture of teicnles is tme of the world’s leading industrial 
activities. Not only is it highly devdoped in most of the w orld’s pnnapal 
mdustnal countries, but it is fre^uendy the major source of industrial em- 
ployment among the less-mdustiulised countnes. As an mdustry, textile 
manufacturing has advantages for a country embarkmg upon an industrial 
career: techmcally it is a lelaavdy simple activity, equipment is easy to 
procure and install, countnes can often produce their own raw materials, 
and the cottage textile industry is usually in existence, making the transmon 
to factory mdustry a relatively easy one. Japan, for example, when 
first launching itself mto modern industrialism, commenced with textiles. 
India, Brazil, and Egypt provide other examples. 

Textiles are manufactured fiom natural fibres of animal or vegeuble 
ongm, <g. wool, talk, cotton, flax; ficom man-nude fibres, e^. rayon, 
o)lon, Tcrylene, glass fibre; or a mixture of both. Increasmgly, die 
natural fibres are bemg “fortified” by artificial or synchcDC fibres; mix- 
tures of nyon and cotton, rayon and wool or wool and Teiylaie are now 
quite common. This mmng of fibres is in fact leading to the gradual 
bTcak-do^^'n of the txadiuond duoacDon benveen the coitcm tex&le in- 
dustry on the one hand and the woollen on the other. In spite of the very 
rapid development of nun-made fibres, the textile industry as a whole 
remains pnmanly dependent upon natural fibres, v\ Inch account for about 
three-quaiten of all the fibre used. 

Of die natural fibres cotton is easily the most important. It is a verutile 
textile used for wearing appard. bed “imen”, household furnishings, 
and m industry. It has a great advanuge in that it will bleach, dye, and 
pimt well. Of the ocher vegetable fibres, flax is the most impoctanc for 
textile production but ranks a long way behind cotton. Jute and the so- 
called hard fibres, abaca and stsal, arc used almost solely for the manufac- 
tuieofsackingandcordage. Wool u the pnnapal animal fibre and is used 
in the manufacture of w onteds and woollens. The bulk of the wool comes 
from sheep, but very small quantities of alpaca and vicuna wool are also 
used, along with mohair from the Angora goat, and camel hair. 

Rayon, the most important of the man-made fibres, is made fiom 
wood-pulp orcottonlmten. Rayon fdls into the category of rcgeneraced 
fibres, that is, it is made from the cbrmical treatment of raw vegetable 
materials. On the other band, the true synthetic fibres, such as nylon, 
Tcrylene, Acnian, arc synthesised from chemical or mineral substances, 
noubly the by-products ofcoa) and petroleum. These vanous man-made 
fibres arc beginning to compete stnaigfy with tbe ttadmonaf fibres, 
cotton, wool, flax, and silk, and the rapid dwlme of tbe last of these 




nc. tl? — UNCASHUS COTTON INSUSTST 
For 1 tuniied > un the iTnnu6ctiinng of coroo clodi oat of Bnuin's major 

udastRo aad t major expoR uem. 'Hie mduscry ma) be uid to bave grown up 
out of the “tiuagulai trade" wben shipt rttunung home {rocQ the West Indies 
brought cotton to Liverpool and Glasgow Lancashire, howevEt, became iht 
great centre of the cottoo industry A nomber of faaocs helped to tomulate it 
(i) taw cotton could be easily unpotted na Liverpool and, later, via the Manchester 
Ship Canal, (u] a domsoc woolleo and iinen industry was already m eastence in 
the area, (m) soft water &am the Pamine bills was available in quanaty for the 
(inishutf pcocesses, (tv) the damp atmospbere assisted the spuming process, 
M coaT&om the Lmcashite Coal&dd was avsilabte for powei-ma^ints, and 
(vi) the nearby chemical mduscry provided die necessary soap, chemicab, and 
dyes requited by the fimching secaoo of the uadusO) 

The Lancashire cotton industry was very well t^ganiscd. Speoalisaaon led to a 
threefold organisaoan of the industry Raw cotton was brought into the Man- 
chester market, then distributed 10 the cncitclu^ spuming towns, next sent to the 
weavmg centres m die Ribble vaDey, and dieo finally to the finishing towns whidi 
were close to Liverpool 

Today the indmiiy has fillm cm hard Pm™ because of competiaon from coun- 
mes such as Japan, India, China, and Brazil wbuJa have advantages over Bncain in 
such dungs as cheaper labour and bome-growm supphes of cotton. Today few er 
than 130,000 are employed in the Lancashire cotton industry, three-quarters of 
the fiiushcd products are sold in Btitain, and the value of the expoR trade has 
been reduced to about milhon. 
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is very closely linked \sTtli the rapid growth of the raj on and o) Ion 
industry. 


THE XWITED KINGDOM 

The United Kingdom processes all the important textile fibres. 
Although the textile manufanuring industry has shown a relauve decline, 
and in some sections of the mdustry an absolute decime, notably in cotton, 
the Umted Kingdom remains one of the world’s leading textile pro- 
ducers and exporters. She still provides about 45 % of the total world 
exports ofwooUenmanulactiifesand about 12% of the cotton goods. The 
basic mechanical invcctians and technological processes associated with 
large-scale, commercial textile manufacture had their ongm m the United 
Kingdom durmg the Indusmal Revolution, these not only gave the 
United Kingdom a m textile produenon, nhich led to her having 
almost a virruaJ monopoly of the world market for close on a century, but 
enabled her to develop a technological know-how w bich is soil unsur- 
passed and which enables her to produce the finest fabrics in the world. 
Few countries, if any, can challenge the United Kingdom in the produ^ 
Boa of fine worsteds, high-grade cottons, or high-^uahcy Imens. Here is 
R skill bom of many genecaaons of workers "m the trade." 

Cotton has long been the chief cexnle industry but this has greatly 
declined during recent decades due to strong compenaon fiom Indu and 
Japan tvith theic low prcducoon costs. The chief seat of the industry is 
South Lancashire where a number of favounng factors r el a ti ng to the 
spinnmg process, the finishmg process, water supphes, and power needs 
promoted and facihutcd the establishment and expansion of the mdustry 
(ire Fig, iiyj Cotton is also manufacnircd in the lower Clyde area which 
had humid atmosphcnc condiuons, nearby coal, and a port for import and 
export purposes. Glasgow and Paisley are the chief centres, the latter 
bemg the greatest producer of cotton thread m the world. Nottingham 
IS primarily concerned with the manufacture of lace and hosiery. The 
growth of the mdustry here is largely due to the local invention of lace- 
“^kmg machmery. 

The w ool textile industry is more swdely spread since it was the onginal 
domestic textile industry and has tended to linger on m some of the older 
centres. With the coming of the Industrial Revolution the woollen 
industry came to be speaally developed m the vallej s of the Aire, Calder, 
and Cobe m the West Ridmg of Yorkshire. Here were found favounng 
conditions: (u) a domestic woollen industry already used to the produc- 
tion of coarse cloths; (fc) supplies of raw wool from the Pennine sheep; 
(t) soft clean water from the gntstoneuplands necessary for w ashing w ool ; 
(“0 numerous streams providing power for mill water-wheels; (r) local 
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coal from the Yorkshire coal£eU whm steam isplaced w atcr-porv cr; and 
(/) faaliDes for transport by n\cr and canal m the early daj-s Over 
75% ^ woollen and worsted operatives in the United King- 

dom ate found m the West Riding 

It IS interesting to note that the industry has always been a big cmplojer 
of female labour, that after the Second World War large numbers of 
Continental refugees {eg. Poles, Lacnans) found work m the wool 
-iTi'IU and that mote recently Pakistam and coloured immigrants ha%c 
secured cmplo^Tnent m the industry. Bradford, Keighley, Shipley, Hali- 
fax, Huddmfield, Batlcy, Dewsbury, Morley, and Wakefield are the 
chief centres A wide range of &bncs is produced — high-grade worsteds 
(Huddersfield), woollens, shoddy made ftom rags, cLppmgs, and wool 
waste (Badey, Dewshur)). carpets (Halifax), and kmctmg wool Bradford 
IS the great marketing centre and possesses a Wool Exchange of mter- 
naaonal renown. Leeds, the largest acy of the w ooUen distnct, plays httle 
pan ui the actual manufaaute of w ool. but u u a great centre of ready- 
made clothes, and makes textile machuiery 

Ouoide the West Riding the industry is found in the West of England 
centred on 6radford-on-Avon, Frome, Stroud, Trowbndge, where 
"broadcloth” is manufactured, and on Witney, noted for its blankets The 
tlurd main area IS the Tweed basm of southern Scotland where the chief 
towns are Galashiels (bgh quahty suitings), Hawick (hosiery), Peebles, 
Jedburgh, and Selkirk. The speaahcy of this region is high quality tweed 
cloths and knitwear la the Islands of the Hcbndcs the famed Hams rw eed 
IS woven m homes and small workshops. Leicester and a number of small 
towns round about, eg Hinckley, Nuneaton, are noted for their knitw ear 
goods, cspeaally hosiery . Alloa m Scodand u a notable centre of knitting 
wool manufacture The old flannel industry of mid-Wales has all but 
disappeared. 

Northern Ireland (Ulster) is the home of an important imen mdustry, 
□ngtnally based on home grown flax. The mdustiy is now entirely d^ 
pendent upon imported Sax The chief cemres are Belfast (speaahsmg m 
fine linens and damask fabrics). Newry, Lisbum, and lamdondeny 
(shirts) Outside Northern Ireland the other manufacturing centres are 
Dimfermlme (damasks), I>uiidce and Kirkcaldy (heavy linens), and 
Leeds. 

Silk manufacture, not neatly so important as the other tcxnle industries, 
IS pnnapally earned on at Macdesfield, Congleton, and Leek. The arti- 
ficial silk or rayon mduscry has grown by leaps and bounds durmg the 
past forty y ears and to it has now been added the synthetic fibre mdustry. 
Among the more important centres ate Bradford, Manchester, Derby, 
Wolverhampton, Coventry. Flin^ Lancaster. Spondon (near Noctmg- 
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ham), and PoncypooL Jute proceswg is tnainly carried on at Dundee and 
Barnsley. 

FRANCE 

France is a major producer of temics and uses all kinds of fibres. 
The cotton industry is located m dirce main areas ‘ m north*eastcm France 
near the coalfield, around Rouen at the mouth of the Seine, and on both 
flanVc of the Vosges. The chief towns in die north-east engaged in cotton 
manufacturing are LiBe, Amiens, St Quentin, and Valendeiuics (lace). In 
the Vosges area, the industry was originally focused in Alsace, at Colmar 
and Mulhouse in particular where it continues snlL But, after the cession 
of Alsace to Germany, foUowmg dicFranco-Prussiaa War (1870), many 
refugee workers settled on the western side of the Vosges and established 
the cotton industry in such towns as St Die, Fpinal. Remiremont, and 
BelforC 

The wooUen industry u very widely spread throughout France. The 
chief centres, howc\ er, are in the north-^t w here originally local sup- 
plies of raw wool &oni Picardy and Champagne fed the industry. Much 
ofthe woolunovr unponed &om Austiaha and Argenona through the 
ports of Dunkirk and Lc Havre. Lille. Roubaix. and Tourcoing are im- 
portant wooUea towns producing the finer types of goods. In the same 
r^ion are the more dupened centres of Fourmies, Reims, Sedan, and 
Troyes (hosiery). Many of the small towns of the Central Plateau hate 
woollen manvuactures. 

The Imen industry is chiefiy associated with the other tcxnle industries 
of the north-east. Based originally on local grown suppLes of fiax and 
now largely upon imported BelgHn flax &oni the Lys \alley, LiUc and 
Cambrai arc the chief centres. Hic term "cambnc" derives firom 
CambraL 

The French silk industry', w hkb is of great repute, is based upon Ly ons. 
Lyons is the great organismg centre and market for the industry, but most 
of the actual w cavmg is earned on in the villages and small towns around 
(c£ Manchester and the cotton industry). Little home-produced raw silk 
IS now used; the hulk of it u imported from Italy and Japan. As elsew here, 
the ray on mdustry has grown rapidly and rnuth of the rayon ptoduccon 
comes fi-om Lyons, St Encnne. etc. 

WEST GERMANY 

Like the United Kingdom and France, West Germany has a highly 
developed textJes industry. Alihssc^ ^Hy w ell dupened, the industry 
IS concentrated in particular areas. The Westphalian region is the 
great textile area. Cotton mannfammagiscamedonat Bocholt, Groaau. 
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TbeWcstGccnunuxaleinJastr) aiWljrwelliancTedibrougb- 
out eke country altLougli most <h it u to be found la the north* 
won Aput &om the Wuppa valley, there u a usdacy totvardt 
tcponal speaaLM&oa tbs tovnt seat the Dutch &cwaet ate 
ffllinl) coneexaed ttich cotton, the towns in the Munster 
ta2d ea arry oa chetr cradiDotui tmea izuau£KTures, the Erc/eld 
area speaalues ua silts, tsytms and the like, nhile Aachen and 
Dura) are more pamculaif) woolho centres. 

and Notdhom near the Oouh frontier Mhnstcr, Biclcfdd, Lippstadt, 
and Paderbom (an old ttool nuiLet) in the Munster basm, now con* 
centrate most of the Laen isdusoy taluch formerly was more widely 
scattered. To the south of the Ruhr coalfield m the valley of the Riser 
Wupper lies the twin town of Oannen-Elberfeld (now known as Wupper- 
tal) with cottons, woofleas, and rayon. To the west of the Rhine ate 
Krefeld, Aliincben-Gladbach, and Rheydt. noted for thfir tillr manufac- 
tures. The firsttownhas long been frinouifotia silks and velsecs, while 
the second is an important cotton centre also Aachen and Duren are old- 
cstablishcd w ooUen oencre*. Goslingen at Sw abia is a centre of imtw ear 
producaoa while the anaent town of Augsburg, originally mainly con- 
cerned with w oo llms , now manufactures cotton and ray on fabrics 
We may note that the post-war dnisioa of Germany greatly affected 
the textile industry. The worsted and srocking industries of Saxony and 
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the woollen 2nd Im^n mdustneS of Lower Lusann were lost to East Ger- 
many. Ontheothcrband,tlieFedcralRepublicliasgamedlargenumbcrs 
of tcxnlc w orkeis, refugees &om East Germany. Following upon this 
datuibancc of the textile industry. West Gcnnaay has nude a great efiort 
to become sel&supporting in all brandies of the textile industry and lac- 
tones making specific textiles hate been enahlished which are not tied to 
the CTadmonal textile areas. This post-war development, along with the 
mereased use of synthenc fibres, eg. rayon, Pcrion (a German variety of 
nylon), etc., has helped to break up die old pattern of speciahsation. 

ITALY 

Italy bat a &irly wide dispersal of both textile towns and textile indus- 
tnes but they occur mainly in northern Italy and especially north of the 
Riser Po and at die outlets of the Alpine valleys. However, a recent 
dcs elopmcnt has been the setting up of new tc-xtile factories in the rcla- 
mely under-developed south of Italy. The cotton industry^ is the most 
important of the vanous textiles and has had a quick modem growth. 



ItJy hai 3 very wide range of texnk induRnei: cotton, wool. silk, rayon, 
hemp, ai well at many man-made syndieQc fibrcL The textile industry u 
numly concentrated m northem luly and cspeoally the Flam of Lombardy . 
alchouch some new facioncs have been set up recently in southern Italy. 
The silk centres lie maudy along the Alptne fringe and the hemp towTis near 
the Po delta (chu u the principal herop-gcowing area). 
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Mikii IS the nujor centre, but around it are numerous small towtu eg. 
Legnano, Gallarate, Dusto Aruzio, also engaged m cotton proJuction- 
As agauuc some 900 cotton factoncs onplo)'uig some 215.000 people, the 
s\oollcn industr)’. the oldest of the textile mdustnes but now ranking 
second. cmpIo)-s some i25,ooovtorLeninabouc72onulls. The industr)', 
v.luch IS ituinly dependent upon tnipattcd wool, ts localised ctueily in 
Piedmont, where it has been earned on for many centuries, at Biclla, 
Nos ara. Pmcrolo and Alcssandna, and m Venena at Asugo, Schio, and 
Vicenza. Some of the small towns of central Italy, such as Prato, have 
woollen manufactures 

Silk IS one of the oldest of the textile uidustncs, and until Curly recent 
antes it was ptedotnuiaitt. Italy still produces an appreciable quaitUty of 
taw silk (760,000 metne tons in 1962). Como is the chief silk town: 
Milan, Trcngluno, Bresaa, Bergamo, and Trento arc other centres, 
while many tillages in the foothills of the Alps also engage m silk 
weatnng S)'othcaeiIbfetnanu^ure. notably of ra) on. has grown sex)' 
rapidlt . indeed, leal) now ranksfifthasa world producer ofra)oa. The 
lodustT) u earned on in Aosta, Tunn, Milan, Pat u. Cremona, and Padua. 
Linen, hemp, andjute arc also nianufaaured. Hempen fabnes, made from 
botne-graw-Q hemp, are produced at Bologna. Ferrara, and Modena in the 
protmee of Enulia, while jute, imported irom Pakutan. u processed m 
factones found in Turin. Pallaiua. Lucca. Tenu, and Naples. 

insTTEO STATES 

The cotton industr), the predominant lodustr), is found m two areas 
the "old area" of New England and the "new area" in the Southern 
States The New England industr)'. centred m LawTcnce. Low ell. Prov- 
idence, Fall Riv er, Manchester, and Ness Bedford, ow ed its origin to the 
demand of the early settlers for cotton goods Rasv cotton s\ as imported 
from the plantations of the South and the industr) frouiuhcd because of 
(n) Its early start and the skill of the unimgrant tunic ssotken, (() the 
abundance of w ater for processing and poss er and, later, h) dro-clcctnaty . 
(c) the rapid growth of a large local market. 

The New England cotton industry has lost ground to the nesscr 
industry of the South and now accounts Ibr less than a quarter of the total 
cotton goods production. The industr), however, contmues to survise, 
in spite of high ssages and transport TOSts. b) conceniraurg on the pro- 
duenon of higher grade cMtons. The Ness England cotton mdustry 
provides a good omnple of die pnnaptc of geographical inema. 

The nesscr cotton area of the South, located prmapall) around the 
souchcni edge of the Appaladiian Alounums, dates from the end of last 
century A string of Fall Line towT^ Montgomery, Columbus, hlacon. 
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Atlanti, Augusta, Columbia, and Charlotte, produce cotton manufactures 
and now account for appioiomately thrce-quaitcis of tke national output. 
The Southern States have certain advantages over the traditional cotton 
textile area of New England* (a) proxmuty of supphes of raw cotton, 
(i) cheap hydro-clcctnc power from the Appalachian streams and coal 
from the Birmmgham coalfidd; (r) lower costs in respect of land for 



nc. 120 — TElCmtS IM THE UNTIED STATES 
New EngUiid u the tcidiuonal texuLs area. The "Soucli' u of more recent 
gtowth. Note how many ofibecotioa textile towns of the South he on the Fall 
lane; here f^ing water provided a source of power for the ivories. 

lactones', (i) relaQvcSy cheap negro labour, tliougb this is becoming less 
so nowadays. 

Woollen manufacturing is mudi more widespread and though much 
less important IS gradually gyowTog, Ihe industry was first developed in 
the New England states and here arc the mam centres and the greatest 
expansion. Lawrence and PtovkIcdcc ace the leading woollen towns of 
NcwEnglandandihej’iuanuJlaaiirewoDllcnSrWamrd^andnvcfds. The 
largest single woollen town, however, is Philadelphia which hes outside 
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(he New IxigUnJ region. It u r cai(r« ofcATfcc proJuciion. Uoston ii 
(he chief wool nurket. 

Jiut u the United Sutc* dotiuiutcs the w odd ui cotton goodt produc- 
tion. M the leads in tlie tnanufacture of man-made fibres, r rayon, nj Ion, 
Orion, etc I'aursoti. m New Jersey, and Scranton, in Pemuy U aiua, the 
tradmoiul sUk manufacturing centres of die United States, has e become 
important centres of the artificial fibre itiJuiiry The grow ih of die latter 
has, inadcntally. much reduced die scale of die silk indiutr) BuiTalo is 
also a centre of rayon manufacture Uut important descloptncnts haie 
occurred m the Southern Sutrs and Vuy;inu is the leading state fur ray on 
produaion, cspceully in ihe towns of Roanoke and Rock HiU. The 
manufacture ofaruftaal fibre fabrics is widely spread, howeser, through- 
out the Piedmont zone. 

THE SOVIET UNION 

The U S S.U IS one of die w odd's greatest producers of teatiles and in 
the manufacture of cotton goods she ranks next to die United States. 
TestJe production u centred mainly in the trgioa around Moscow tn 
the capital luclf and in a ring of towns encircling it. Cotton, woollen, 
hnen, and rayon goods are all manufactured here The long-establnheJ 
Uneo industry in die north still exuis m Yaroslavl but now on a modem 
basis. Ivanovo and Kostromo in the Volga basin are now the centres of 
the U S S R ’s greatest tezule region, they are opecially eoncemed with 
cotton and ray on manufacture. Serpukhov, south of Moscow . u also an 
important cotton town. Outside this cenual region ate a number of out- 
lying textile centres chief of which arc Leningraii, with important cotton 
and woollen manuGaures, Riga and Kaunas in the llaluc Republio, 
Tbiliw fliAis), and kounakan in Transcaucasia, and Tashkent ui Soviet 
Central Asu which has developed into a large cotton-manufaccunng 
ceatie using locally grown coicon cultivated by imgatioru 

JAPAN 

Japan's modem industrial devdopmene was based to a very Urge extent 
upon textile manufacture — a branch of industry wcll-suiced to countnes 
aspiring to industtiahsaaon. Importing textile machinery and borrowing 
ideas from ihe West, she quicUy forged ahead as a producer of cexules, 
especially cotton goods, and soon became, m fact, a senous competitor m 
the inceniaQonal textile trade Although mtton is (he predominant tex- 
tile, Japan has important rayon, silk, and woollen manufactures. A num- 
ber of faaors favoured the development of the Japanese textile industry 
(a) raw materials were easily procured, home-produced sJk and raw 
cotton &om China , (2>) coal and hydro-clectnc pow er were both avaiUble , 
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(c) the humid climaacconi^Dotis were soited to cottoaspinnmg; (d) there 
was abundant cheap female labour: and (e) in the nearby countnes of East* 
era and South-east Asu there was a huge market for cheap cotton goods. 

Cotton-splnnmgis mainly bascdm big, well-eqojpped intones, where- 
as the weaving tends to be done in snull workshops. The mdustry is 
located pnmaniy in the towns around tlw Inland Sea of Japan, esptaally 
in the great aty of Osaka, dubbed “the Manchester of Japan,” Kobe, and 
Nagoya. These towns are also centres of rayon manufaaure. Japan is 
dependent upon imported supjdics of raw cotton whidi come &om the 
U.S A., Mexico, India and Pakistan. Japan now producesjust about ctvice 
as much cotton cloth as the Umced Kingdom and is the world’s leading 
exporter, selling most of her cloth m marl^ which formerly were the 
preserve of Lancashire. The woollen industry, though much less im- 
portant and agam dependent upon imported wool. Is growing. Nagoya 
and Osaka are the chief woollen towns. Uk silk industry is the tradmonal 
textile industry of Japan. The silk reeling, spinamg. and weasong indus- 
tnes are mote widespread though they tend to be concentrated in centnl 
Honshu; the chief centres are Kobe, Kanazawa, and Nugata. 

CHINA 

Not much is known about the progress of the textile industries of China, 
but It IS clear that she must be a major producer. Much of the cloth 
produced u probably soil manulactuted on a domestic basts, although 
there are numerous large fiaones. some set up in pre-war years by both 
European and Japanese industnalisQ-^-mainly m coastal locanons — others 
established by the Communist Government ui more recent years. China 
ranks next to the U.S.A.asagrowec of cotton and vies with her for Erst 
place as a producer of cotton yam. The great coast ports of Shanghai, 
Tsingtao, and Tientsin were the onginal centres of the factory cotton 
industry, but newer factories have been established in inland centres such 
as Sun. Hankow, in the nud-Yangtze basin, has cotton and silk Tmlis as, 
also, has its near neighbour Wuebmg, whitdi has a repuutton for its silk 
m a n u f a c tures. Canton has important textile industries processing cotton, 
sdk. and jute. 

INDIA 

India, like China, is a major grow es ^ cotton and a major manufacturer 
of cotton goods. Cotton has been spun and w oven in Indu for several 
thousand years and at one time she possessed a great repuunon for her 
cotton cloth. These has always been a vast production of cotton cloth 
from domestic looms, but there has always been a large population and a 
large internal market so that half a century ago she was compelled to un- 
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port la^e quanaoes of cotton goods Today, die tables hav e been turned 
and India produces cnougb cotton doth to have a considerable surplus for 
export Home-gro-nn supplies of raw cotton, plentiful supplies of pots er 
(euber coal or b^dro-elcctnacy], good aanspott faciLties, and cheap 
labour have gready assured the industry’s development Indian cotton 
manu&ctuies are, generally speaking, of low grade. Bombay is the chief 
centte of the cotton industry, but other important manufactunag towns 
are Ahraadabad, Nagpur, Kanpur (Cawnpore), and Madras. The pro- 
duction of w ooUen goods is much less important, although vv ooUens are 
manufactured m a number of centres mnorthem India, notably m Kanpur 
Jute manuiactuics, based on the jute grown m. the Ganges delta, are of 
great importance and m the mills of Calcutta and Howiah and other 
centres along the Hooghly distributary large quananes of gunny cloth 
(used for makmg sacks) and hessian (used in upholstery) are produced 

TKE CHEAfICiL INDUSTRY 

This u a key mduscry, for diemicals are needed m a host of acQvicies* 
m agncultuie, metallurgy, textiles, leather, paper, glass, pottery, soap, and 
food preparation, in fact, in wnially every branch of mdustnal acovity 
In addiaon, hots ever, the chemical industry is continually producing new 
chemical materials— ;>'ntbeac fibres, plastics, and detergents are u ell- 
known modem examples of such new roatenah — hence the importance 
of the chemical industry will cononue to grow. So vital and so important 
u the chemical industry in modem industnalum that the output of the 
chemical mdustry of a country may be said to be an index of its total 
mdustnal capaaty. 

The chemical mdustry u based upon (a) natural raw materials either 
minerals, chiedy salt, potash, sulphur, limestone, coal and petroleum, or 
vegetable products, suchas nood-pulp, potatoes, vegetable oils, etc., and 
(i) the by-products of vanous mdustnes such as the iron and seed mdustry. 
the gas-making industry, the tunbet and wood-pulp industries 

“The range of the chenucal mdustry’s products u dilfir ult to desenbe 
in a few words smee, unlike most other mdustnes, it produces a vast mulu- 
tude of distimilar 2nd often undassifiable products, instead of a few 
characteristic items such as mm and steel. leather, textiles and the like In 
addition to a long list of typical chemicals with diverse appheanons, the 
industry supphes a number of products For specific purposes, mdudmg 
d}estufis, pigments, sols ents, refrigerants, rubber chemicals, synthetic per- 
fumes, adhesives, plasncs, syndietie fibres, emulsifying and foaming 
agents, fertilizers, insecnades, fui^icidcs and weed kiUen 
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The development of the chemical indusoy in any area is usually the 
Jesuit of five snam factois: 

I. The demands of manufactunng industries for chemical products, 
eg the texnle mdustry v-hidi requires bleaching agents, dyes, etc. 

2 Supphes of essential raw materials, eg. salt and coal ss hich in the 
early days of the industry formed the basic raw materials 

3. The ptescnce of abundant snpplies of dean, pure water, for the 
chemical mdustry is a greedy user of water. 

4. Faahnes for assembhng and importmg raw materials; smee many 
of the matenals are bulky, dieap water carnage is desirable. 

5. The availabihty of asoorcc of power, cither coal or oil or thermal- 
electric or bydro^ectric power. 

The chemical industry has many branches, chief of which arc (a) the 
production of heavy chemicals, eg. causoc soda, chlorine, hjdrochlonc 
and sulphunc acid; (i>) the production of coal-tar chemicals, eg. djes, 
disiofectants, explosives, fibres, etc.; (<) the petro-chemical lodustr)', eg. 
peccoleum distillates, sulphur. sj-ntheQC rubber; (J) the electro-chemical 
mdustry, eg. wood-pulp, calaum catbidc, ammonia, fertilisers; (r) the 
producaon of pharmaceuacals, eg drugs, medicines, vitamins, lottoiis, 
etc.; (/}the denved chemical manufactures, e.;. soap, paint, leather, paper, 
and^ass. 

As the w odd demand for chemicals grows apace, so the chemial 
industry is one of the most rapidly expanding, if not the most rapidly 
expanding, of all modem industries. It is moss highly developed m the 
great industruhsed areas, cspeaally m the United States and the countries 
of north-western Europe. The Umted States and West Germany are the 
world's leading manufacturers of cdicnucals and vie with one another for 
£rsc place in world trade m chemiols. The United Kmgdom, France, 
Holland, the Soviet Union, and Japan possess important chemical 
industnes. 

THE UNITED STATES 

Rich in natural resources, the United Sutes has a very large output of 
sulphur, potash, salt, and phosphates, as well as an abundance of coal, oil, 
and natural gas which gready assist her chemical industry. Largely de- 
vclopmg after 1880 and expanding rapidly after the First World War, the 
United States’ chemical industry gresv to be the world’s largest, and she 
has retained this ascendancy for about half a century. And, until very 
rcccndy, she was the chicfworld exporter of chemicals. Some indicauon 
of the S12C of the chemical industry is ^ven by the simple fact that the 
United States produces some 15 miOion tons of sulphunc which is 
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about 40% of tbc total world output. The chief products of the United 
States’ chemical industry arc sulphuric acid, used m the manufacture of 
fertilisers, petroleum refining, she making of other chemicals; soda 
ash (sodium carbonate), the leading used in the making of glass, 

causne soda, and the production of pulp, cxplouves such as nitrocellulose, 
mcrogl)cerine, and dynamite, femlisexs, soap, plastiq; synthetic fibres; 
and d) estufis 

The chemical mdustry u fwly svidc!) spread, although it is chiefiy con- 
centrated in the mdustnal north-east, b^usc here is the principal mtcmal 
market for rbfTniral products. The maintdiemical centres arc New York, 
Solvay near Syracuse, Pittsburgh, Bufialo, and Cincinnaa. The Delaware 
Riser has long been the chief area for the manufactute of escplosises. 
Outside the north-east, the most important area is the Gulf Coast area of 
Louisiana and Tcs.as, here is a rapidly growing chemical industry based 
upon the local salt, sulphur, and petroleum resources Alcogechet, the 
United States’ chemical industry musten some 10,000 establishments and 
has a labour force of some djo.ooo The industry is dominated by a few 
great companies, espeoally Du Pont, Allied Chemicals, and Union 
Carbide 

WEST GERMA^^y 

Germany has long had a great chemical mdiuoy Many of the w orld’s 
greatest chemiss has e been Ceniuns. Prior to the Second World War, 
the Gcrmaa chemical indusay was dominated by a great concern known 
as I. G. Farben. After the war the industry' was controlled for a number 
of y ears for pohacal and mihtary reasons, but during the ’fifties it began 
to expand (as Alhed mihtary control was relaxed) and by i960 the chem- 
ical industry of West Geimany had become the giant among the 
mdustnes of Europe In 1963 the industry’s tumoicr reached the record 
figure of ^2230 million, which accounted for nearly 12% of the total 
industrial producaon. The chemical industry now ranks alongside the 
m a chine industry as the country’s second most important industry. It 
employs about half a milhon woiken. The industry is organised in a 
number of major concerns, notably Farbenfabnken Bay er, Badische 
Aniim und Soda-Fabnk, and Eaibwcrkc Hoechsc, the present-day suc- 
cessors of I G Farfacn. 

Ongmallv based upon plentiful qial, salt, and potash deposits, the 
industry has come to make mudi use of other minerals and orgamc pro- 
ducts such as w ood and % egetable matcruls. Today, much of the mdustry 
IS od-based. and there has been a rapid deselopment of the petro-chcmical 
branch. The heavy side of the industry came to be located either m those 
areas where taw materials were fou^ tg. at Sttassfiirt, or where the 
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necessary materials could be easily aad cheaply assembled, e.g. in the 
Rhme-Rubr area. At present, the chemical mdustry is located primarily 
m or near the Rhme valley v/here there are three concentrations: 

1. At Leverkusen and nearby Cologne and Dusseldorf (the great 
“4711” Eau dc Cologne svorks ss fbuiid in this disinrt*). 

2. At and around Frankfurt-am-Matn and Darmstadt, 
j. At Ludwigshafcn-Marmhcim and Heidelberg. 

THE UNITED KINGDOM 

The United Kmgdom has a very highly -developed chcnucal industry 
svith almost all branches represented. Though fairly evenly distributed 
and present m all the important manufacturing distncts, the two most 



The heavy chcnucal industry 10 Bmam u located ui two mam areas: 
Teo-ude and South Lancashue.Inibc Klcneyude region irw mata- 
lals are easily assembled, pure water troni the Pcnnincs u available, 
while the textile, important papet>makinc mdustnes of the legioo, 
soap, and glass manufactures haveaUsumuu ted chcnucal pcoducaon. 

important areas arc the Tccs'Sidc and Merseyside localidcs which are the 
centres of heavy chemical manufacture. Plentiful supplies of salt and coal, 
the basic requirements for the heavy cheimcal industry, occur together in 
the Tees estuary area and in the South Lancashire-North Cheslme area. 

* "471 1" — so-called because the (bunder of the Eau de Cologne works had four 
sons, Kven daughten, making elevtia chaldrai; at least ihu 11 the story told by the 
local German people. 
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Both areas also have aearby hmestope resources and easy water com- 
municaQons for the import and ineemal mov ement of chemicals. Impcnal 
Chemical industnes lid. (LCJ.). the predommant BnUsh chemical con- 
cern, has great plants at Bilhngham and Wilton on Tecs-side producing 
heavy plastics, S}'nthciic fibre, and many other products, at 

Huddersfield, w hich is largdy cmicemcd with dyestufis (for the demands 
of the local textile mdustry) and the making of pamt, and at Northwich, 
where 50% of the working populaoon is emploj-cd by LC.L 

Along the Mersey estuary, using salt &om die Weaver valley, and coal 
fi-nm ^tvd M/\rtK tPat.-<<-iia1fl(‘Idc, tOgedlCrWlth hmc 

from Dcrhyshire and imported \ ^etable oils, there is the second m^or 
chemical area. Runcorn, Widnes, Warrington and Northwich, are the 
chief centres produeng /4»nmiralt There arc also derived ehemiral 
mdustnes m this area, tg. glass at St Helens and soap at Port SunhghL 
Among the other mote important chemica] centres are Bnstol, London, 
Birroingham, Manchester. Hull, Newcastle, Leeds, Glasgow, and Grange- 
mouth. I C.L is p lannin g a great new f^ory on Sevenuide. 

FRANCE 

The French ehfmTnal mdustry u concenitated in four sum areas. 

I In the north-east on and near the Nord and Pas de Calais coalfields 
VI here the teznle and metallurgical indoscnes have led to a demand for 

rh»TTnfa1« 

i~ In Lonaine VI here there are supphes of salt and near-hy coal and 
potash and a demand fiotn the cotton textile and metallurgical indus- 
tnes for bleaching agents, dyes, enrbon, etc. 

3 The Ljoru-Alps-Nlaiseilles area wuh its hjdro-electnc power, 
tex&lc and leather processing lequtremeots, local supphes of lime and 
ohv e oil, and easy import through Marseilles of tropical \ egeuble oils. 

4. The Bordeaux-Haute Gaiotme area, where the mdustry is largely 
of recen t development and is largely based on hydro-electnc pow er and 
the recently discos ered natural gas deposits. 

FTALY 

Dunng recent decades a great dicmical mdustry has grown op which 
IS soil expandmg It is based matniv on home produced raw materials, 
e^. sulphur, borax, limestone, ohve oil. methane gas, etc., and hydro- 
electnc power. Italy produces a wide variety of chemical products and 
assooared fhem ical products, rg. sulphunc acid, bone acid, carbide, syn- 
thetic fibres, synthetic rubber, fonliKEs, glass, and cement. A growing 
peffo-diemical mdiutry is located at die mouth of the Po based upon the 
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Nuunl iepouts efsdt in Loaatne ue the buu of she industry 
but coJ, oil, ind poush deposits together with sUe, cues and 
oihet by-ptoducti from the uod and sted industry m me tegitm 
have huped the giowth of the industiy. Over a nuhion tons 
of salt are extracted annually Large uemical industnea have 
grown up in and around Nancy while the potash deposiu of 
the Mulhouse district have given nse to fec^ser produaion 


nch natural gas resources of (he Plain of Lombardy and imported 
petroleum. The chief ccntresofthcchenucalindusHyareMilan, Ferrara, 
Vemce, Ravenna, Temi, and Naples. MonCecatmi u the chief Italun 
chemical concern. 

THE NETHERLANDS 

The chemical industry has grown by leaps and bounds dunog recent 
years. This growth lias been linked maiidy with the growth in oil- 
rcfinuig and the Dutch have a very flounshing petro-chemical industry. 
The recent discovery of large reserves of natural gas m northern Holland 
is bound to stimulate the mditstry further. Farming in Holland, notably 
with respect to land reclamaaon, requites large quantities of ferohscis, 
and this has led to the devclopoient ofthc heavy chemdal industry. There 
ate chemical plants on the Lunbu^ ooa^eld, at Ijmuidcn, and at Rotter • 
dam and its ucelhtes. Perms and Bodek. 
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BQBC35ES 

1. Examine the factors nluch hue tnflncnced die gronth and development of 
cotton manufaccurmg m (ive of die fiiUovnng areas (e) Lancashire, (i) New 
Fnglanj, (c) the Bot^a) regiui. (iQ Japan, 

2. Locate precisely the weald's major shipbuilding centres and eicpiam the de* 
velopmcnc of the industry in these areas. 

j What u meant h) Ute term “engineering industries*'? Choose one branch 
of the engineering industry in Bniain and give a geographical account of iB 
location and growth. 

4. Discuss the geographical fad on influencing the development of the industries 
of Japan which produce maniiftctuted goods for export. 

i Give an account of some of the taw materials and the natural resources of 
Indu that will help in her attempt to become an industrial pow er What manu- 
facturing mdustnes already exist in tndu on a large scale and where are they 
situtaed’ [CliatatJ Insislute cf Seaeutus) 

d. Japan cow produces considerably more cotton cloth than Britain and sells 
her cotton goods in nuikeo which were formerly the preserve of Lan c as hir e. 
Explain why Japan has come to have this predominance 

7 Wme a hnef account of the tex&leindasmes of the United Suces, empha- 
luicg especially the advantages she possesses for texale manufacturing 

5. Desoihe the locaaoa of die aemical industry in Great Botain, indicating 
die faaon which have assisted its growth. 

7 Account for the cononued importance of nthtr wool ceznles in the West 
Riding er steel m the Don Val^ 

10. Wcue a geographical account of die enguiccnag industries of the Sonet 

It ‘‘Italy has a well-developed and very diverse texnls mdusoy “ Elabotate 
upon this sacemait. 

tr. Attempt to espLun the recent growth and importance of the chemical 
industry m Holland. 
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Chapter XXII 

TRADE AND COMMERCE 


It will be obvious firom what has already been said that man — especially 
when he lives in a highly-developed, industnahscd country and enjoj-s a 
high standard ofhving— eats, diudes, and uses a great variety of commodi- 
ties. In carher times man had to be content for his food and dnnt and 
for most of the thmgs that he needed upon the locality in sv bich he lived* 
He lived an almost self-sufRcient existence, as do many of the pmniuve 
soaedes we desenbed in Chapter ui. But even among peoples who are 
backward and isolated we had that certain commodities— such thmgs as 
gram, salt, trinkets, v eapons, poisons — are often procured by barter, or 
exchange, from neighbounog peoples with whom they come mto con- 
tact, if only occasionally, or perhaps hom farther aheld It becomes clear 
that even among the most pnmiDve and uolated groups some trade takes 
place. Between highly-developed countries trade is of a very varied, 
complex, and large-scale character. The items which Bnuin, for instance, 
exports and imports each month forms a lengthy list, while the value of 
the exports and the imports nins to between ;^4oo-soo million per 
month. 

There are many questions connected with trade, rg. why and how did 
trading be^? what are the bases of trade’ what kinds of trade are there? 
what is meant by the balance of trade’ why are there restriedons some- 
times on trade? how is foreign exchange transacted’ In this chapter w e 
shall try to provide an answer to these difecnc points. 

THE BEGINNINGS OF TRADE 

Exaedy when rnan first began to trade is not known, but certainly by 
the dfeh miUcmum b c. a bruk trade had sprung up between Ancient 
Egypt and Mesopotamia, and the wall canmgs in Egypt leave us m no 
doubt that a thriving trade existed several thousands of )cars ago. The 
famous inscnpnon on the wall of the temple at Dcir cl-Bahan, which 
depicts die expedition to Punt, despatched by Queen Hatshepsut, gives 
SS5 
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uj some jdci of the commodities of trade in annqiut)’ — genu, gold, 
spices, pcifumcs. imguenu, leopard sLou, fine feathers, pcacochs, and 
strange animals. Trade in eaily tuna was numly ofa luxury nacute. 

Excliange of a more mundane character did, houever, ukc place. The 
(sequent liiblical teferences to *conv tn Egyp*' lecni to imply that there 
Mas an abundance of gram, and there seems to be htile doubt that occa- 
sionally thu Mas shipped to Mesopotamia and cIseMhere. Another im- 
portant iicm of trade in early da)-s was umber. Eg) pt, as a desert land, 
lacked timber, but mooJ Mai required for her ships, hence a considerable 
trade m cedar, fir, and oak timber look place betMccn Eg)^! and the 
Phoenician exponmg port ofB)blos. 

Etcn in antiquity there mis a tnckle of trade betMcen Europe and 
Eastern Asia, and the Greeks, Romans and Arabs all pla)cd a part in this 
cralhc later on As early as the first ecntur> a.c the Chmese Mere using 
their famous Silk Route. Mtuch ran from tlie end of the Great Wall of 
China Mesnsards to souch-Mesi Asia Along this route, caravans 
Mended ihor May earT)ing precious silks, brccades, furs, uon, cinnamon, 
etc , from China and Centr^ Asian oasu aties. along u also, from Indu 
and the East Indies, travelled pearls, nibics, nor)', perfumes, incense, 
pepper, cloves, and drugs All these commodma MerejO)'fulIy received 
by the ncher Europeans through the agenc)' of the merchano of Greece, 
and, later, Rome and the medieval Italian trading aties. Especially valu- 
able, perhaps, were spices, used mainly for preserving meat and other 
foodsnids and making them more palatable. Until the eighteenth centuty, 
It M-as eustomary to kill otf the cattle and sheep because of the lack of 
vv-inter feeding srufis. Hcocefreshmeai was scarce, and by spring pickled 
and salted meat were tumisg and had an oflcnsive smell. Only by spicing 
It McU could It be stomached Besides the landvv a)^ hnkuig m esc and cast, 
there Mere veawa)-!. of wKseb the Red Sea and Persun Gulf formed im- 
portant pans. 

In return for the luxunes which the Europeans imported, Mediter- 
ranean merchants, with the assistance ofothoi &om the Baltic ports, Mcre 
able CO supply the Orientals with metab such as lead and copper and silver, 
with Unen and m ooUcsv textiles, VMih amber, and with glass It v. as isev cr 
easy to maintain a large volume of trade betMcen the eastern and Mcsccm 
lands of Eurasia, and it is unlikely that more than a mere handhil of Euro- 
peans actually vmced China and the East Indies Besides chelack of maps, 
and the great distances mvotved. the existcacc of the vast Old World 
Deseitwasagreatobstade. Rcmforcuigthe desen banieis were the great 
mountam ranges of Central Asia. Ttc physical condinoni were Lhely to 
deter the most dauntless travellers The m onder is no t that Europeans did 

SKA d TO » Ciniia, iiCii lioftCSantsc ot trtliEt East Avon petpjAes dvi 
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not reach Europe, but that merdunts did exist in both areas who were 
prepared to risk going to meet each other in the halfway markets of 
Western and Central Asia. 

The mvasion by the Turks, a Central Asun people, of the Near East, 
together with the fall of Byzantmm, led to the eventual collapse of the 
Mediterranean trade and the corresponding decline of the Itahan aty re- 
pubhes such as Vemce and Goioa. Tradmg activity m Europe now 
switched to the region north ofthe Alps where a rather loosely organised, 
but none the less powerful, trading league known as the Hansa had come 
into being The Hanseatic League comprised certain ports and inland 
centres around the Baltic and North Seas and m the Low Countries, 
northern Germany, and the Scandinavian countnes. Its influence ex- 
tended even mto Russia where the town of Novgorod was a Hanseatic 
centre, and to England where the Hansa had a number of depots, eg. m 
London and Hull. Bruges, Hamburg, Lubeefc, and Visby in the island of 
Gotland were the leading commert^ centres of the League. 

The great maname discovenes towards the end of the fifteenth and at 
the beginrung of the sixteenth centimes ushered m a new era of trade. The 
quest foT gold and spices had been an important motivating factor in the 
great voyages of discovery but they opened up the world to a greatly 
enlarged trade. The leaders m this nunnme discover)’, Portugal and 
Spam, wete the tirtt to benefic and dunng the sixteenth century Lisbon 
took on the role hitherto held by Veroce. Soon, however, all the coun- 
tnes on the Atlannc seahoud — France, Holland, Denmark, and England— 
began to pamapate in discovery, exploration, colomal activity, and com- 
mercial endeavour. Thus the centre of European trade and mantime acav- 
ity shifted once agam: to the Atlannc margins facing the "new world.” 

The Spaniards, at first, ransacked their American possessions for their 
gold and silver and later focused their attenaon upon the gold and sdver- 
mmes. The Portuguese, who discovered Brazil m 1500, found no great 
stores ofpieaous metals and so turned to develop the agricultural wealth 
of their colony. They began to grow sugar on the east coasilands of 
Brazil, and to export it to Europe. lindmg the Brazilian Indians unsatis- 
factory plantauon-workers, the Portuguese began to ship negro slaves 
from their West Afhcan tcrntoncs as a labour supply. Some of the 
Spaniards, who had commenced plantation farming m the West Indies, 
followed smt, but it was not until the Bntish and the French had begun 
to govern many ofthc islands, e^.BnUshJamalca and French Marcuuque 
m the seventeenth century, chat the slave trade came to be fully organi^ 
in the Caribbean region. For nearly 200 years tbereafter, ships pcnodically 
left the "slave ports” of London, Bnstot and UvcrpcHal for West Africa, 
where they exchanged their cargoes of iron bats, brassw are, and trinkets 
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for negroes, -who were then shipped to Amcnci. To complete this 
“tnangular oade,” merchincs transported sugar, tobacco, and later cotton, 
back to Western Europe. 

For o\ er tw o hundred ^ ears European trade with these nc^^ !> found and 
newly settled lands was <matl and one'Sided. Trade between the mother 
and daughter coustnes consisted, in the mam. of shipping colonial pro- 
ducts to Europe with Lttle return trade. Bat gradually during the 
eighteenth and nineteenth centuries, as a result of the Indnstnal Rcvolu- 
aon, the growth ut European pcoduconty, and the rapid increase m the 
population of die manufacturing coimines, trade began greatly to expand. 
The demand for industrial raw tnir/ri jlt which could not be produced 
m Europe or could not be produced in suffiacnc quantity to meet the 
growmg needs ofmdustry, such as raw cotton, wool, rubber, copper, and 
tm, togedicr with the greatly increased demands for fooditufis, especially 
wheat, meat, sugar, and bcTerages, led to asastly expanded volume of 
trade which continued to increase with the deielopment of modem means 
of rapid transport and such tovenoons as refogeranon, which nude 
possible the carnage of perishable coomodists. Thus at the present day , 
an enormous vanccy of goods. 6om oil e> orchids and foom tracton to 
tea, IS mot ed by land, sea and air from country to country. 

THE BASES OF THE 7RADE 

The diSerences in the natural resources of countries, resulting from 
difrerenccs in climate, sod. relief, and geology, form the one endunng 
basis of trade beeweeu coustnes. They can never be overcome by man. 
It will never be possible to grow wheat in the Congo basm or rubber in 
the Bncish Isles, except under aitifiaa] coodinons in very small quantities 
and at a great and piohibinve cost. Nor can man exploit mineral wealth 
except m those areas w hich has e been endowed by Nature. For example. 
coJ IS almost entudy absent from die Scandnunan countries and they 
must rely upon outside resources for that coal needs , sumlarl) , although 
Britain produces a very small qnanncy of petroleum from a few oil wells, 
she IS compelled to import 99% of her oil requircmeuti Trade arising 
from diSetences m commodities has become increasingly important and 
IS ondoubtedly the trade of the future Thclautudina] diderenceofcLmate 
gives nse to varymg geographical zones with disoncnve vegeiablc pro- 
ducts, thus It would appear chat dme will always be mterebange between 
temperate and tropical regions likewise, the uneven distribution of the 
world's mineral w ealih implies the mterduuge of mineral resources Such 
regional diffcreapanon of vegetable and mineral products has always 
vamulaxed trade, and wa^ uaKVlskdy.sKavmwdbb'A. 
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The second reason \%hy peoples began to trade \vidi each other vs as 
that some possessed plenuful supplies ofcommodioes nhich others were 
unable to produce; they had more than they required for their own needs 
or, in other w ords, they had a marLetable surplus While some districts 
or countnes lack, say, gram, or timber or mei^, others have an abund- 
ance ; thus, obviously, there is a call fbi the exchange of goods In normal 
tunes Britain has more coal than she needs, but not enough timber to meet 
ber requirements; the Scandinavian countries, on the other hand, have an 
abundance of amber, but msufSaent coal; thus an exchange to mutual 
benefit u arranged. The surplus wheat of Canada, the cotton of the 
United States, the meat of Argenona. the wool of Austraha, the tea of 
India, the an of Bohvu, the oil of Persu, etc., arc exported and pay for 
the import needs of these several countries. It is sometimes said that a sur- 
plus IS a pre-rcquisite for trade: while this may he said to be generally 
ttuc, it is not strictly true. Countries someomes export commodines ev en 
when there is no surplus, someomes even when there « a shoruge within 
that country; for example, Poland m pre-war da)‘s exported large quanti- 
ties of meat even though there was an acute meat shoruge in that country; 
and Bntain, m the unmediace post-war )ean, was exporang motor can 
even though there wu an msaaable dwtiind for them mtermlly. In such 
cases a more imporunc ccosonuc factor than internal demand is at play. 

When a country has a shoruge ofa commodity, there u an iocenove 
for exchange. The shoruge may be absolute, as in tbe case of nee in 
Bnuui, or relaas e, as in the case of iron ore. Although Bntain mines 
a considerable propordon of her iron ore requirements, this is insu£ciaic 
for all her needs and she must import large quanaacs from such 
countnes as Sweden and Spam. Likewise, alihough the United Sutes 
produces some wood pulp, the almost umoable demand m that country 
for paper nccessiutes the large-scale import of pulp fhim Canada. Coun- 
tnes lacking ccrum commodiaes for whidi there is a great need must 
perforce enter into trade to get them. Britain must have such things as 
cotton, oil, iron ore, sulphur, etc, to Leep the faaorics going on which 
she depends for her hvchhood ; also wheat, meat, sugar, and dairy produce 
to feed the populanon which cannot adequately sustain itself by its own 
cfTorts. In order to pay for these things, textiles, motor cars, engineering 
products, whisky, etc., must be exponed. Tbe needs of the community 
(essential dungs such as foodscufis) or the products desired (luxuries such 
as French perfumes) form a basts of tnde exchange between countnes. 

DiScrcnccs in tbe culture of a people cause differences m producuon. 
The skill, imoansc, and inioiave capacity of a people may enable a 
country to make more rapid t echnic al progress than its neighbours and 
so forge ahead of them in the ptoducrioa of manufactured goods. On the 
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other hind, some peoples arc badcwaid or rcliLvdy backward in terms 
of industrialisation and technical devdopment, for example, Iraq, Pakis- 
tan, Thailand, Kenya, Nigeria, BoLvia, and Cuba are in need of manu- 
factured goods and exchange raw matcnals such as oil, nee, coffee, tm, 
sugar, and tobacco for them The cicchange of pmnary products for 
manufactured goods forms one of the chief bases of present-day trade. 
Peoples of different regions oTtm produce distinctive and characteristic 
goods because of thor culture, for example, tlic Chmese and Japanese 
produce silk goods and brocades, lacquer ware, and porcclam, the Persians 
rugs and carpets, the Guatemalans basketry and colourful blankets, etc. 
While certain specialised products, such as Persian carpets, still command 
a world market, they arc of decreasing importance as a basis of trade. 
Then, too, the skill and taste of the French have made them famous for 
artistic products and Pans has become one of the foremost centres of the 
world's trade ui luxuries However, this difference of production due to 
special skill and degree of culture is gradually losing its significance with 
the general advance of civilisation Countries are becoming more akin, 
and in many cases the modem machioe-made article is replacing the more 
artistic product of the craftsman 

The development of adequate transport facihties is another necessary 
factor for trade Means and methods for the carriage of goods were de- 
veloped early and land-borne and water-borne transport luve grown in 
importance throughout the centuries Recently ait uanspott has token its 
place alongside land and water transport While trade is dependent upon 
transport, ic is equally true that developmcnu in transport a^ commum- 
cation have stimulated trade Again, (he demands of trade have led to 
imptovemcnuin ttanspoit Thioaghout histoty the two ptmaples undci- 
lying the development of transport have been greater carrying capacity 
and gteaCct speed of transit In former tunes trade was brgely confined 
to articles of small bulk, great value, and ofa non-penshabic nature, eg , 
gems, gold, spiccs, perfumes, silks Today bulky goods such as timber 
and cereals, goods of small value like coal and fettiLsec, and pccishable 
commodities like fruit and meat arc hterally transported from one end 
of the world to the other 

A further necessary condition esscnual for the carrying on of trade and 
commerce is the normal funcooiiing of social life and stable political 
conditions War u a disorganiser of trade, not only does it mtcifere with 
and disrupt the normal pattern of trade during hostilities but it may affect 
trading rcUnons for long periods thereafter Peace is essential for the 
development of trade, for although war has always interrupted com- 
merce to a greater or lesser degree, m these days war is likely completely 
.«■ J.wayv «W2.wvK.- .iff A7 ^esratOiaiu} «aib uwiJ eiawiwtfvw 
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beside 'vvuafiea trade. State nationalism latbe’diirncs greatly induenced 
trade; in the post-war years it was die dollar shortage. And governments 
may influence trade by their attitude towards the freedom or rcsmction 
of international commerce. 

In sum, then, the mam bases of trade are ‘ (e) a diflerentiation of pro- 
ducts; (/)) a surplus of prodocts; (c) a demand for commodities; (d) 
differences in ciflture, (e) adequate transport facihttes, and (j) suitable 
world conditions. 


TYPES OF TRADE 

The exchange of commodities — and this is what the term "trade” 
signifies — togeier with the ways and means by which this exchange is 
accomplished, forms the study of Commerce. Here we arc not concerned 
With the detailed technicalities of commercial transactions hut it will be 
useful to note the difrercne types of trade that uke place and to see how 
countries manage their "housiccpuig.” 

In a broad way, the aade of any country falh mto tsvo parts. ( 0 ) the 
Home Trade, and (2i) the Foreign Trade, llie older textbooks often dis- 
tinguished a thud type of trad^ the Colonial Trade, which was dutma 
from Foreign Trade because it was mtunaiely bound to that of the home 
country and because it usually enjoyed preferential treatment. For ex- 
^ple, the sptem of “unpenal pr^eoce” soil operates between the 
United Kmgdom and the members of the British Commonwealth. 

The Home Trade Is the mtemal trade of a country; ic refers to the 
buying and scUmg of goods by the individuals of the community. The 
Volume of the mtemal trade vanes widely from country to country. Much 
depends upon the size of a country, the vanety of its resources, the num- 
bers of Its populacioa, the standard of living of the people, and the degree 
to which the internal conuiiumcanons and transport iacditics are devel- 
oped. In countries such as Burma, Eg) pc, and Peru there is little mtemal 
trade; in others, such as Britain. Western Germany, and the United States 
there is much. Histoncally, China has always had a very considerable 
mtemal trade; this has been due partly to the wide geographical vanety 
found wnthm the country and partly to the fact that Chma has always had 
a substantial population. But, m contrast to this well-developed mtemal 
trade, China’s external foreign trade has always been very small for such 
a Urge country. The answ cr to this, of course, lies m the simple fact that 
Chma was very nearly sclf-sufiidcnt m her requirements and there vvas 
little call for outside trade, except Ibr a few luxury commodities. Geo- 
graphers when discussmg trade are apt to dwell upon the external cndc 
and to forget or at least CO dismiss withabncf word, the mtemal trade ofa 
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country But ibc internal uadc should not be neglected not undet- 
escunatcd, m the case of the United Kingdom, for instance, the home 
trade accounts for some 75% of the total trade 
The Foragn Trade is the eatcnul trade of » country, it connotes the 
exchange of conunodioes — foodstufis, raw materials, manufactured goods 
— beraeen one country and another. Agam, die significance of the 
foreign trade t anes greatly from country to countiy. China, as mentioned 
above, has alna^'s had a relativdy small trade, whereas the Umced King- 
dom’s external trade, for many decades, has been of major proportions 
partly because it depends upon other countries for somethmg like two- 
durds of lu foodstuffs and for the greater parr of its raw material needs, 
and partly because the country has lived upon the export of manufactured 
goods. The slogan "ex'port or die” has a very real meaning for countries 
such as the United Kingdom and Japan. 

Foreign Trade has two separate aspects the import trade, which in- 
volves the bringing of goods from abroad into the home country, and 
the export trade, which involves the sending of goods to extenial coun- 
tnes, either neighbouring countries or overseas cousenes, for sale A 
country such as Western Germany, for example, cames on a large e>:port 
trade with her isunediate neigbboun (especially her Common Market 
nughboun) but she also expom goods to distant countties such as the 
Umted Sutes, Canada. Brazil, lD<ha. etc. 

THE PATTERN OF TRADE 

The Industrial Kevoluaon, as we have already mentioned, not only 
resulted in an enormous expansion of trade, but completely altered its 
character as well Whereas commerce pnor to about iSoo had been 
pnmanly concerned with precious and luxury commodities, fitereafiei 
it came increasmgly to be concerned with necessities, necessary raw 
maieruls for mdustr) , such as mineral ores, textile fibres, chemicals and 
timber, and necessary foodstufi^ such as gram, meat, sugar, and beverages. 
Note that sugar, tea, co^ee, etc., vshitdi onginalJy had been “luxury” 
commodities, had by the runeuenth century come to be regarded as 
“nccessiacs ” Here is a good illusttation of the changed value of com- 
modities what may be luxuries to one generation may become necessities 
to another Can you think of any more lecenc examples of this change 
in value’ 

As mdustnahsm developed in Europe, some countries, especially those 
in the van of industnahsanon, and patncularly Britain which had been the 
leader, ceased to produce much of their G>od and came rather to con- 
cenaate upon manufacturing. Any found it easier, and often more eco- 
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noimc, to purcluse tbeir food leqnirements in exchange for manufaaured 
goods or \vith the profits they made out of their industry. The classic 
example of this, of course, was Bntam where agriculture came to be 
grossly neglected. 

As a result of these developments, a radical change m the pattern of 
uorld trade emerged. For over a century now the general pattern of 
world trade has consuted of a flow of pnmary products, such as gram, 
vegetable oils, wool, rubber, mmerals, etc , from the tropical regions and 
the “new” lands of die southern hemisphere to die industrialised coun- 
tries of the northern temperate zone and, conversely, of a return flow of 
secondary products or manufactured goods, such as machinery, vehicles, 
textdes, chemical products, etc. One has only to compare the import and 
export trade of two represetiutive countries such as die United Kingdom 
and Argentina to see the diflerencc in the diaraacr of the trade. The 
United Kmgdom’s exports comprise overwhehmngly manufactured 
goods, her imports foodstufli^ raw imtcnals, and muieral oil. Argentina’s 
expoits consist of cereals, linseed, meat, hides, and wool; her imports of 
machinery, vchides, textiles, diemicals, togedier with some raw matenals, 
such as coal, oil, and iron ore, for her own growing manufacturing 
mdustry. 

Thu latter pomt leads us to uote that the former clear-cut dutmenon 
between the econooues of tropical and southern hemisphere countnes, 
which were essennallyptunary producers, and those of the north temperate 
zone which engaged mindustnal manufacture is gradually (indeed, in some 
cases rapidly) bong modified. Industrialism u spreadug to the under- 
developed countries of the world who have come to look upon industrial 
development largely as a status symbol and as a panacea to cure their ills. 
Hence the pattern of world trade accordingly has become modified 
although, m a broad ss ay, it is still true to say that much intcmatioiul trade 
flows m a north-south direction. And, as wc pomted out carher in this 
chapter, latitudinal diflerenccs in climate givmg nsc to differences in vege- 
table products arc hkdy to provide an enduring basis for north-south traffic. 

The exception to the general north-south flow of trade is provided by 
the cast-west traffic between Western Europe and North America. The 
historic, ethnic, and cultural links between these two regions have helped 
to forge inunutc economic contacts and the greatest volume of trade 
flow in the world actually Les between them. 

Finally, let us note the character of world trade. Over half by value, of 
all mtcnutional commerce is made up of manufactured and semi- 
manufactured goods, approximately a quarter of foodstuffs and bevaages, 
and.dic remainder, roughly anodicr quarter, of raw materials includmg 
fuels. 



nc. 123 — DOfCnON of BSTTA1.n‘s TXADS 
Thu nup, which lUustrua che movemoic of Dnuin'i trade, u » simple example 
of a **fiow dumam/' >■* &ow lines are drawn roughly proponioiute m widdi to 
the "value” they repieseiu — to this case u> the monetary value of the goods 
exported. The petcest^e figures show Bniain's share of the area's total imports. 
Fig SA IS a eimilif flow diagram. 

Wish respect to Bncaan's trade, note (a) the importance, in terms of value, of 
the trade with E.E C , E.F T A-, and the United States, and (&) the importance of 
the trade with the countries belonging to die British Commonw rAh 

this change u usually slow At difl*ercQt penods in w arid hutory didereuc 
countnts have taken the lead. Various factors, as we have alrudy seen, 
have hten lesponsihlc ibi changes m both the character and volume of 
world trade 

For some two hundred yean Bncaan has been one of r/ie leading cx>m- 
meraal countries in the world. Napoleon disparagingly called the Bnnsh 
"a nanon of shopkKpers,” although he subsequently came to realise the 
importance ofBntain’s comnietcc and attempt^ to cnpple it, and destroy 
BTWam,h7 ptevessag Brro^gpcidshcmg'iitijitiit^'mvotheCtintiiitsi'i 
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But his “Contmental System” was equally matched by Bntam's blockade 
of Europe. 

Already the leading commercial country in the world, Bntatn during 
the tuijetcench century grew to be the greatest manufacturmg nation. 
Since trade and industry went hand in glove with one another, Britain 
increased its lead over other countries as the century progressed. At the 
same time, it developed its maiituiie carrying trade for other countnes so 
that m mercantile marine became greater than that of all ocher countnes 
combined. And these things, m turn, led it to become the bankmg and 
financial centre of die world. 

Long the leader in world trade, Bniain retained the leadership, m spite 
of the competinve challenge of more recently developed coimtncs, until 
the very eve of the First World War. When that war broke out in 1914 
Bntam was both the greatest expornng and the greatest importmg 
country m the world. In the mtcr-war period Bniain was compelled to 
yield pnde of pbee as the world's number one e.xporter to the United 
Sutes, although she cononoed to be the world’s greatest importer The 
Second World War dealt Bntab a iiirthet economic blow and she fell 
behind the Umted States both as exporter and importer. Although the 
Umted Kingdom now ranks second to the United States, she is still ahead 
of West Germany, her nearest nvaL The United Kingdom accounts foe 
approximately one-tenth, by value, of the world’s total export and 
import trade. 

The United Kingdom is, to a very large extent, dependent upon trade: 
much more so than many countries which are better endowed geographic- 
ally or have fewer people hvmg at a lower standard. Both directly and 
indirectly the UmtcdKangdomhasadcepuierestm the volume of world 
tiade for, on the one hand, a recession in world trade aSccts adversely its 
export mduscncs while, on the other band, a falling off in trade reduces 
the demands sshich otlier countnes make upon its shipping, banking, 
msutance services, etc. 

Although the United Kingdom continues to mcreasc the \ olumc of her 
exports, she has a declining share of the total world export trade. A study 
of world uade figures for the decade i950-<So shows that world imports 
increased by over 7j%, but during the same period British exports in- 
creased by only jo% (in fact during the five-year penod i9i4-9 the 
exports increased by less than a tlur^. The more accelerated grow th of 
world trade during the 1930-60 period was due m part to the rapid post- 
wa recovery of West Germany and Japan. At die same amc it should 
be realised that many other countries, Irance, Italy, and West Germany 
for example, arc increasing dieir exports at a faster rate dian the United 
Kingdom. 
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THE BALANCE OF TRADE 

It u common practice these days to divide unporu and exports into so- 
called visible and invisible items Visible Uade comprises goods — the 
manulactiitcs, caw matetuls, and £aadscti£ exported or imported. In- 
visible trade consists of services, these uudude among other things earnings 
fixna shipping, air transport charges, binhing and insurance charges. 



flC 124— DMTAIN’S TltADE LV CIUFHS 
The imports and exports of the Uiiiied Kingdom. 1961 These pie-graphs, dra^\ll 
to scale, show the mam items m the import trade and the expon Bade Explain 
«by manufactuied goods account tor approximately onc-chird of oui imports. 
Etom diese gtaphs it u obvious die UoiM Kingdom biivs more than she sells, 
how docs she make up this deficu’ 

brokerage dues, royalties, interest on investments, tourist recopcs, etc 
These invisible items may be of consideiable usporunce, in the case of 
the United KingdoCn the umsiUe exports are of major significance. 

A country is no diSerent fiom an individuaL An individual must live 
within his income , in other words, his expenditure must not exceed v, hat 
he earns If it does, then be will go bankrupt. Similarly, a country must 
earn as much as it spends or nanonal bankruptcy will inentably follow 
ExammaQou of the balance of trade figures of die Umted Kingdom shows 
that with respect to the visible trade die imports are always greater than 
the exports Clearly, if this was the whole of the financial picture Bntam 
■wtfdd be a bankmpi country Honevff, every year fijetc is an mvisiWe 
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income of bemeen million, derived from the services men- 

tioned above, and this “closes the gap’* m Britain's ttadc, m other words, 
it raises the value of the exports up to the level of the imports and enables 
the country to pay its tvay. 

In the past Bntam's mvisible payments have been an important source 
of income, not only helping to turn a deficit in the Balance of Trade 
figures (i e. the value of the imports and exports of the visible kind) into 
a surplus but providing her with money (oc mvestment abroad. Britain’s 
piospenty during tbe later part of the nineteenth century and the begm- 
mng of thepresent century enablcdher to amass a vast amount of money 
and she possessed the greatest gold reserves m the world. This allou cd her 
to lend money to other countries and to mvest capital m overseas cem- 
tones, for example, she developed. buJc and owned most of the Argen- 
tinian railtv ay system. Interest was paid on such loans and profits accrued 
from oveneas mvestments. 

It is very likely that Bncam would have continued to remain one of the 
worlds richest nations had le not been for tbe two world wars. Both 
exerted a heavy dram on her resources. For instance, dunng tbe Second 
World Was Bntam had to sell overseas mvestmests 

to help finance the war efibrt Moreover, Britain's financial problem was 
^gS’^vated by the fact that the export trade was drastically reduced at the 
very tnomexit when she needed extra earnings to pay fre the war. Thus 
at the end of six }cars, although Britain emerged as viaor. she was 
significantly impoverished. When hostdmes ceased. Britain’s cnoie econ- 
omy was geared to the war efibet, international trade was ptacncally at 
a standstill, and many counenes Lay ruined and helpless Had it not been 
for the generosity of the United States and the help given by her under 
the Leasc-Lend airangemencs during the war and the hlarshall Plan which 
provided for economic aid munedutdy after the war, Britain and many 
of the other countnes of Western Europe would have been m dire straits 
mdccd. The United States nursed Western Europe dunng the immediate 
difficult post-war years. 

Bntain, today, diough having made a wonderful economic recovery, 
has few er reserves to lean back upmi than die had a quaner of a century 
ago. Her mcome from overseas invcstmcms, for example, dropped from 
^*03 milli on m 1937 to ;^97 million in 19*5. Again, there has been a 
decline m her net return on shipping services, due to increasing competi- 
tion from other mercantile countnes. Altogether, Qntam now a 
dwindling net retuin on her invisible account and dm helps to explain the 
urgency of official pronoun c e ment s that the country ffiould strive to 
mcrease its exports w hich arc now the mainstay of the country's economic 
prospenty. 
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TRADE RESTRlcnOSS TRADING BLOCS 
It ould seem sensible and logical for each country to specialue in tbe 
production of those commodities, whether dicy be foodstu£, mdusoial 
raw matcnals, or nunufacnired goods, (or vs bich it is best fitted, and it is 
true that usually a country will concentrate, of tend to conccatrace, upon 
the production of those thmgs fi>r which it has the greatest comparativ e 
advantage simply because it u easier and mote profitable to do so. For 
example, it is more economic for Bntain m manufacture goods and buy 
most of her foodstuSs throogb the sale of such goods than to grow the 
foodstuHs that are needed. If such a condition w as carried to its logical 
conclusion, each country would specialise m the production of the com- 
modity or commodincs w hich w ere most economic for it to produce, the 
world matLet would be perfect as the economists say. and commodities 
would move freely between country and country. 

However, we aU know chat does not always do the sensible and 
raoonal thug and that the world u (at from being a well-ordered place. 
Some countnes, for presoge purposes, (cel that they must possess an non 
and sted industry, ev en if such an industry u not an economic proposition. 
Some countries grow crops or produce manufaccureJ goods (or security 
purposes Ochen develop mdustnes to give their economies a balance. 
And so on. Thus, instead of perfixt freedom of trade lo the world, we 
have a luuted trade. Countries "protect" their agriculture or their 
industry by imposing tanfs or tax levies upon imported agricultural 
produce or matuifiucured goods. This state of afiam was earned to an 
extreme in the inter-w ar penod w boa many countnes, notably Germany 
and Italy, follow ed a policy of economic nationalism, i e an attempt to 
make their respective countnes as sell^ontauied and as self-suffiacnt as it 
was possible to do so even to the extent of nuking metg (artifiaal and 
umiacion) products. 

After the Second World War a certain amount of mutual help became 
ne cess a r y, and some countnes realised that there w ere benefits to be had 
by assoaanng together and (meing trade between them. Holland, Bel- 
gium, and Luxembourg, for instance, formed themselves into a smgle 
customs union which came to be (amilurly Liiown as Beiiflus. Thiswas 
followed, m 1952. by the setting up of the European Coal and Steel Com- 
muiuty w hich co-otduuted the production of coal and iron and steel in 
SIX Contmental countnes.* Thesoccessofdiisco-opeiaavecdbrticd the 
pamapaats to a desire to extend its scope so that all products vv ould be 
included. As a result, by the Treaty of Rome (1957), the sue countnes 
established die European Econonuc Communiry or the Common ^iarkec 
* 5viai»,8<-iEjaz2,.tuji5nJtKtr5,iaitlttt,(^^aiOmicnf7,-aii6Vis2o. 



RG. 135.— E.E C. AND E.F.T.A. 

THe Eutopeaa Economic Commuiiicy (EE-C.), more popuLrl/ known as the 
Common Muket Countnes, 15 a boU attempt by six West European countnes 
Co integrate then econonues to promote large-scile production, economic eiB- 
Qency, and European unity. This lotegraaoii is to ptoceed in three stages and ic 
IS hoped chat full uucgiaaon will be ac&eved by 1972. The European ^ee Trade 
Area (EF T A }, or the Outer Seven as it has bm called, is a much less cohesive 
group. Its aim is to lott et caii& and rdax testnctioiu between its members but, 
unlike EEC., EF.TA. does not aspire to a common nuikct nhich will be 
protected by a tand* battier. 

millions and a productive capaaty appro ximatel y ct^ual tc> that of the 
United States or the Soviet Union, tlu Eutopcan Coimnoa Market will 
form one of the world’s largest free-tnde areas. 

The United Kingdom is not a member of the Common Market. When 
thcassoaiuon was first formed she stood apart and, later, iB when 

she applied for membership, her sncnUicnhjp was rejected. Great 
Dntaia’s didiculry anscsscry largdyfiom its assocudon with theBnush 
Commonwealth with which st Im certain commitments and whose 




tn the pus, cnJ« agKenuna ncte unuUy bUu«nl agreemeno, one country 
eaucfuig into tome ton cfconmeKaal amngonest another for their mutual 

beaefic. Since the Seca&il WocU War. tto«ever, there hat beeaa duoccx biotc- 
mm t toward groups of countries, often 3ttiln».r through a loose polmcal 
confederation or a currency bloc, to fonn trading blocs, r f the Common Market, 
the Outer Seven, the Orgamsacoofor European EcoDomjcCo^peraaon(OX£C.), 

the Communig Bloc, the Eaeui American Are Trade Area, etc. After the War 
an mteroariotial trade confedcranon. The Genial Agreement on TanHs and 
Trade {G.A.TT). came into bong to nhich tome three dozen coimtaej belong 
and whose roraJ agg r eg a te trade accounts for ora- 8o% of all intemaaonal cr^e. 
The ptunary puroose of G A.TT u to seek mnmil igrttmoitt which will lead 
to a reduction of trading ratsictioas and foster more extensive and more un- 
hampered exchange. 


After the Sis hadjotnediogcdier, the United Kingdom entered into 
a commcrcul agrecmcni with six other European countries (Norway, 
Sweden, Denmark, Switzerland, Austria, and Portugal) to form the 
European Free Trade Assoaaooa (EFTA) or. as it 1^ become more 
popularly called, the “Outer Sexea." But EFTA is much less compre- 
houivB la Its character than EEC and cannot be looked upon as a serious 
compeau>f CO the latter 

The adv antagei accruiag ftosssomeson cf commuaal agreement have 
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not been lost on other countnes and the Latin Amencan countries, for 
example, explored the possihihties of economic assoaation. As early as 
1952 the Central Amencan Republics of Costa Rica, £l Salvador, 
Guatemala, Honduras, and Nicaragua, hdd discussions to promote eco* 
nomic integration and the first pact was signed five years later. Likewise, 
the Treaty of Montevideo (iS)6o) has linked the seven countries of Argen- 
tina, Brazil, Chile, Mexico, Pern, Paraguay, and Uruguay, into a free- 
trade area. Here, then, are the bcguuungs of a Latm Amencan regional 
market. 

THE MECHANISM OF EXCHANGE 

Among primitive conunumoes, commodities are exchanged by barter, 
a simple system of which the schoolboy “swop” 1$ an instance. The value 
of one commodity is measured against another. But it was found, quite 
early on, that it was not always possible to cxdunge one commodity for 
another, and so things havmg a standard, acccpuble value, such as a cow, 
a copper cauldron, etc , came to be used. Sudi dungs, however, were not 
easily portable and eventually metal pieces, stamped with a sign or seal, 
came to be used as a token of exchange. Croesus, King ofLydia, is sup- 
posed to have invented the metal com. From tune to tune the metals 
used for makmg com changed: from copper to silver and finally gold. 
Not all people, however, have used corns; some have used shark’s teeth 
or cowne ^ells. The important dung is to use something, no matter 
what It nught be, whose value people would recognise andaccept. Today, 
we use notes, but these in themselves arc worthless, mere pieces ofpaper, but 
we accept them as mediums of exchange, as representing measures of value. 

Coins are normally used for the payment of small sums, but if we wish 
to pay a large hdl wc use bank notes or somedmes a cheque. A cheque 
is really an order to one’s banker authorising him to transfer part of the 
cash w e have deposited in the bank to someone else from w horn we have 
purchased goods. Cheques save us the trouble of carrying large sums of 
money around w ith us or of transporting it over long distances. 

Just as individuals buy and sej] thmgs, so do countnes, and inceiuadonal 
indebtedness arises when countnes exchange goods and services. Such 
could be paid for in gold (if there was no ban on the export ofgold) but, 
more commonly, such goods and services are paid for by means of Bills 
of Exchange. These are simJar to cheques. A Bill of ExHungc is a docu- 
ment by which a debt is paid. For example, supposing a person or firm 
purchases goods from another party, but docs not wish to pay for such 
goods immcdutcly he accepts a bill; thu u done by signing a document. 
By dus it is agreed to pay a given sum of money at the end of a certain 
time, or on demand. The party lecaving the bill, if the money is w anted. 
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a bank or 2 financial bouse to pay the money. This the bank or 
finanaal house %vill do, making the payment less a small amount charged 
as interest and for carrying out the ttansacaon, this is known as dis- 
counnng the bill of exchange. A faillofeiaiiange may also be transferred, 
an operaaon called negoaation. BiOs of exchange afibrd a ready means 
of adjusong commercial dehts between mterests in different countries. 
There are. of course, other means of remictmg money abroad, but the 
details of foreign exchange do not cooeem us here The bill of exchaifge 
has been mengoned because it u one of the oldest as well as most widely 
used methods of commercial exchange 

IntemaOonal cransacaon is a complicated business Seldom do two 
counenes engage m a straightfotwaid exchange with each ocher, 1 e. 
bilateral trade. Usually a large numbet of counenes are involved in the 
exchange, debu and payments being transferred from one country to 
another so that the sanous payments and debts cancel one another out. 
Where several countnes are involved m trading transaegons, the trade 
IS tud to be mulolaural The caacellaooa of debu and aeditt between 
one country and another savesagreat deal of tune, trouble, andexpensn 
In all essenoals the organisation of foreign exchange is really an extension 
of the inCemal credit s^icem used within individua] counenes to the wider 
field of intenunonal secilemenu 

saaosas 

1. Show how economic and geographical factors have led to the growth of 
Ontain's Rade 

a ‘The dtffcrencunon of commodiaes berween region and region is eke fund* 
axnenul haul of mtenucional trade “ Ducuss. 

3 Attempt to explain w hy such a large country as China with is vast popula- 
□on hai such a mull extemu trade 

4. 'Whuh countries are Bncain's nujor aading partners^ Comment on ihe 
Rade between Bruam and these countnes 

) Indicate the sources of BtUain’s mam imports and discuss the problems 
arising &om this aade 

6 "Lilce Bruam, Japan must enmn or die " Elaborate upon this scacemenc 

7 Evaluate the resources avaibble to the European Economic Commumt), 
mdicaong where the sBeegth and weakness of the Community hes- 

8 What u meant by the term “mvisible exports"’ Give examples of mvisible 
exports and, m the case of Great Britaiit, indiute their importance. 

0 "In the post-war ) can there has been a disonct taidoicy for large Trading 
Blocs to appear m die world economy ^ Amplify this scacemcnc 

10 How £ir has the geographical posiaon of the Bnosh Lies arsuted her 
development as an important Rading country’ 

It ‘With the emphasis on prodoco eateong into world trade, discuss post-war 
devdopmeno in the processuig, maiketnig, and Rausport of food. 

12. The per eopiu foreign Bade of New Zealand is approximately ilfey times 
that of India- Cote ceuoas fsc ttu& eantmfiKb daStsenex. 



Chapter XXIII 

THE TOURIST INDUSTRY 


A CUAFTER devoted to the tourut industry may seem a strange topic to 
include in a geography book but » is by no means as out of place as may 
appear at first sight; and for two reasons: (j) m many countries, espeaally 
Western European countries, the tounst trade is now a major industry 
employing large numbers of people; and (t) the receipts fiom tourism 
form a very valuable invisible eapoct, arc especially important as a dollar 
earner, and contribute substanoally to the balance of payments. 

The aspects of wunsnx which concern us are: (a) why do people 
take holidays? (!>) what factors predispose towards the development of 
tounst centres? (r) what kinds of tourist resorts are there? and (d) how 
valuable is coumm as a souice of national income? Let us begin oor 
enquiry by tracing bnefiy the history of tourism, holiday-makmg, and 
chetesoR. 


THE DEV'ELOPMENT OF TOUFiSAf 
The annual holiday is an important feature of modem soaal life in the 
West. The migration of miUions of people to the coast and country every 
summer is essentially a modem phenomenon, while the idea of ' going 
abroad” is a very recent development. The practice of taking a holiday 
raises several mccrcsting quenes: how did the holiday arise’ why does it 
take the form it does? and why do people go where they do? The insdtu* 
aon of the annual holiday, which is very largely of English ongm, has had 
important social repercussions: it has led to a greater mobility of the 
population, created a new industry, now of large proportions, and resulted 
m the growth ofmany large towns of dunneave function 
The teim “holiday” denvn, of course, from holy days, days associated 
with religious observances, though now u is generally used m a secular 
sense meaning a respite fi'om the routme of workaday life and a tunc of 
leisure, amusement, and rccreaCicm. Hobdays in one form or another are 
common to all avihsations, whether amaenc or modem, though thne 
character has dificred fiom age to age and between one country and 
another. Public holidays weieafcatuteof anaent Rome and among the 
most enjoyable of them was the Satuimha — the feast of Saturn — in 
Dccembtf, when all classes uidtdgcdm feasong and fiobc, and even the 
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slivcs ucre permitted pnvilegcs. In Chnsnan Europe certain da)5 com- 
mcmoracmg religious fesavals and saints' days emerged as holy da)-s on 
hich there sv as cessation &om work with fastmg and pia) er. An Act 
was passed m England m 1552 “for the Le^mg (of) hohdays and fastmg 
days,” an Act wbeh, mcidentally, is soil on the Sututc Book, Subse- 
quendy, though pubhc and senu-o&ial offices in England frequently 
dosed on certain saints' days, there were no general public hohdays until 
the bdustnal Revolution. The revolution in industry wrought drastic 
social, as well as economic, changes. One of these was the mtroducaon 
in 1 871 of the so-called Bank Hohdayr Gradually the idea of a w eek’s 
hohday emerged. In post-war years we have seen most people sccurmg a 
second week's hohday; now a third week's hohday is quite common. 

The practice of “gomg away" for a hohday is of comparaavely recent 
growth, hut iB history ean be traced back to (he seventeenth century The 
medical profession was largely responsible for the growth of holidaying 
aw ay ffiom home. Doctors at tbs tune began to recommend the medi- 
cinal properties and heahsg quahnes of mincrabed waters They des- 
patched ffieit mvahd paaents to places such as Bath, Tunbndge Wells, 
etc., where mmaahsed waters were known to east As a teulc, places 
having mineral springs began to flounsh as curative centres, ef. Buxton, 
Matlock, Epsom, Leacungton, Harrogate, and Scarborough. Of these 
watering places or spas— a term denved from the town of Spa m Belgium, 
a much renowned resort— Bath and Tunbndge Wells became the most 
fasbonable and popular But die discovery of a mineral spring m diose 
days meant potential prospenty and places were quick to capttabe such 
good fortune. So fasbonable did the habit of “taking the waters" at in- 
land spas become that Horace Walpole, wntmg m 1790, commented 
sardomcally, “One would think that the Esgbh were ducks, they arc 
forever waddling to the waters ” 

The vogue for taking mrAnnil waters, which led to the growth of the 
spas, formed the £rst stage m the development of hohday resorts The 
second stage centred on the movcmoic to the coast wbeb in turn, led 
to the growth of the seaside resort. Doctors began to recommend sea 
baduog for those affiictcd by gout and other ailments A certam Dr 
Richard Russell, a Brighton physician, aigued that sea w ater w as as eSec- 
Dve for medical use, mteinally and externally, as spa water. Russell not 
only urged sea hatbng but insisted that sea w atci tcsclf— a full pint of it — 
should be drunk ' And so gradually the habit of sea bathing began, at first 
for Its therapeutic value, but soon^pleasure Royalty began tovuit the 
seaside resorts and tbs greatly encouraged their development. 

At the ame when the Pnnee Rcgoit was dippmgm the briny very few 
people took hohdays. Outside wealthy circles few ever travelled more 
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liuQ a few miles from tkeir immediate nagbbouthood and tolidaj-s avs'ay 
from home were the privilege of the well-to-do. Movement about the 
country \v as severely limited partly because of expense, but partly because 
of the difliculties of road transport. The coming of the railways had a 
profound eSect upon the fortunes of the seaside resort since for the fint 
tunc they allowed people to move datively fredy, quickly, and cheaply 
from one place to another. Largely because of the railway, a spectacular 
expansion of die habit ofholidaymakjngocairrcdmlate Vlaonan tunes. 
Developments since then have been rapid and the past hundred years has 
seen the grow th of scores of holiday resorts. 

The habit of “going abroad” for one’s holiday is very much a post-war 
feature Pnor to the Second Woild War, few, mamly the wtll-to-do, 
went abroad; today, hundreds of thousands leavcBntainforaContincntal 
holiday. The Continental holiday has tts begmiungs m the Grand Tout 
of the Continent which the sons of gentlemen undertook in the eighteenth 
century, but its recent staggenng growth u the result of a combmatioa of 
fretots: the greater alHucnce of the working population, unproved travel 
facdiQes, a wish to get some sunshine, and a desire to travel and see 
“foreign parts “ 


THE IVHY OF TOURISM 

We bate noted the mam reasons behind the development of holiday- 
making; let vs now enquire why do people these dap engage in tounsm’ 
They do so for, perhaps, fit e mam reasons: 

t. For relaxation and refreshment of body and mind, which is be- 
coming ever more necessary m modem life with its speed, strain, and 
stress. 

2. For fun and excitement and the mcercst in “foreign parts,” an 
appente whetted by enforced wartune tratel, radio, television, and 
^m. 

3. For sporting acnvincs such as skiing, mountaineering, boating, 
fishing, shoonng, ■underwater swunnun^ etc. 

4. For health purposes: to secure fresh air and sumhine and, somc- 
tuncs, to take, a^ bathe in, medicated waters. 

5. For interest especially m places having important histoncal and 
cultural assocuuons. 

Clearly, several orcvcnalloftheabovcfactonmay operate at the same 
time but many ate urged 10 take a holiday for a particular icasoa. Those 
w ho can afford the tune and money frequency go to the winter sports for 
the specific purpose of skiing, tobogganing and mounuioecctng. Many 
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Bncuhcis ue enticed to the Mcditeirancin linJj by the attraction of 
nodung other dian die promise of scv'ca coiuecuute da)! of sunshine. 
And nunicroui Anicncani visit Europe ju« to uke a look at the "old 
homeland" and at such histone one* as Oxford, Stratford-on-Asem. 
Bruges, Amsterdam, Heidelberg. Rome, and Venice 

THE FACTORS OF TOURISM 
A number of faaon predispose touards the deselopnicnt of tounst 
areas or centres, these are 

(a) good v.eathcr, (6^ amenities. (c) accommodation, (d) acccssibihty; 
(e) scenery, (/) beaclics, (f) interest features 
Good weather is an inipottanc ingredient in holidaying and its import* 
ance, at least in Britain, is rcdcctcd in such advertising as "Come to nmn/ 
Sandsea." Most of the seaside resotu in England are on the warmer south, 
and sunnier east, coasts The south Conush coast has become the English 
Riviera because of die tiuldness of lU winter, a nuldness which pemuts 
sub-tropicJ vcgeutiun to dounsh. In the United States, flonda has be- 
come an important winter hobday area suice it u one of the few parts of 
the Republic to enjoy warm winters 
Aniciuiies, such as facdities for bathing, boating, rcaeation, dancing, 
and amusement, are an important feacureof the seaside resort Increasingly 
the hobdaymaket has demanded entertainment in larger and laiget 
measure and what has come to be known as "development'' has pre- 
occupied the resort managcmcno. Pius, promenades and parks, ball- 
rooms, baching pooh and putting greens, chair-lifts, funiculars, and 
iBummacioni are but some of the amcniucs provided. 

Some countries, notably Switzerland. Austru, and Holland, have gamed 
a worthy reputation for good food, comibn, and cleanliness And the 
same apphes, of course, to individuJ establishments Many hotels pnde 
themselves on their good cuisine and service Good accommodation 
facihcics w ill attract custom. The French Gov emnicor, for example, paved 
the way for the tounst development of Conica by launching a big hotel 
building programme, a very necessary and wise move 
Acccssibihty is an important factor promoong tounst development. 
Physical isolation and maderjuate transport facihnes are handicaps to 
tourism For example, although the North-western Highlands of Scot- 
land possess mucli grander scenery than the Grampians, relatively few 
tourists m Scotland go beyond the Caledonian Canal, The lack of good 
roads, often the lack of any motor^le highways, discourages many 
holidaymakers &om touting Yugoslavia. Aircraft have revolutionised 
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travel. Places w hich not so long ago were completely macccssible to tliose 
having, say, only t%v o s\ eehs holiday are now within easy striking distance. 
Iceland, Majorca, and Crete arc but a few hours flying distance from 
Britain The populanry of die Belgian coast resorts for the Enghsh 
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hoL<ia>inAkcr u due m Urge pan to the cate \ntb Hhich they cm he 
reached by boat. 

Scouc aitxaarons art of great salue to loumm. Dranuuc mounum 
iccncrv and coast scenery exert a strange Ctsaiuucn and the tounst a isitiog 
the Alp or the Pyrenees or the Norwegian or Dalnuuan coasts for the 
Tint time cannot but be thriUeJ by- their physical unpresuseness. When 
uatcr u added to the scene, beauty u added to sheer physical splendour. 
What svould the Trossachs, the English Lake Dutnet. or she Alp be ssith- 
out their Ukes? Great rutural ss on Jers. such as the geysen of Iceland, the 
gUners of Noresay. the Ciana' Causeway, the Grand Canyon, the Great 
Bamcr Reef, exert an utcsuiible attracuon to man and have led to the 
lies clopnient of tourum. 

Fine sandy beaches drenched in sunshine and ofienng good baihmg 
conditions form a tounst attraction not tightly' to be dismissed. The forry- 
odd miles of Belgium’s coast, scudded from end to end with a senes of 
coast resorts, owes almost everything to the fine beaches aeated by the 
dune bdt backing the shore. Some of she most Umtms roaits in the 
world, e j Palm Beach, Copacabana Beach (lUo de Janeiro), Montego 
Bay (Jamaica), ow e much to thar beautiful sands. 

Features of interne, whether natural features ot historical or cultural 
features, w-jl] giv e nse to a couiut trade, 'nunk of the enonnoiu attracooa 
of Stratford-on-Avon because of its assocution with Shakespeare, or of 
Pisa because of its leaning tower, or of Bruges because of its old-world 
chaito, ot of Oberammsgao because of its Passion Play, or of Petra with 
lu magm£eent rums or, finally, the incomparable py-rarmds of Egypt. 

These facton are all of sigmfiance in fostering a tounst mdusiry, 
though their miportaoce vanes &otn place to place. 

TYPES OF RISORTS 

It 11 not very easy CO classify resorts Though as a town type they are 
clearly discuiguuhable as a separate group, they tend to be hke many ports, 
having vaned functions. Igoonog capital aues with then cultural and 
historical attractions, such as London. Edinburgh. Pans, Rome, and 
Vienna, a broad fiv e-fold grouping may be recognised. 

SeasiJe rtserts. Thac are coa^ resorts rdymg basically on the anrac- 
Qonoftheubcachesandthesea. Ivlostrcsonsofthu type have undergone 
some sort of“deveIopnicnc,” rg promenades, piers, pools and gardens 
Typically, they are dose to mdustnaliscd urban areas with i-bfir large 
populanons. WeU-fcnown examples are Bnghroa, Blackpool. Ostend, 
PuDta del Este (near Montevideo in Uruguay), and Atlanoc City (in New 
Jersey, USA.) 
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Scenic Tcsoris. Many resorts grew up onginally upon the attractions of 
the local scenery, suhsequentlydcs eloping other features such as sporting 
activities. Some lakeside resorts hare undergone such “development” 
that they now resemble the seaside resort, eg. Lugano in southern Switzer- 
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THE TOU&IST INDUSTRY j8l 

elsewhere and there is an increasing tendmey for foreign visitors to stay 
only one or two days in France, ■whereas previously they temamed for one 
or two weeks. In 1962 the ntimhec of foreign visuors increased by only 
2%, a figure considerably lower than diat of most of her neighbours. In 
order to claim a larger share ofthetoonst traffic, the French Government 
IS to help the mdustry to enlarge and improve its existing facilities There 
are plans to devdop new tounst areas, especially in Languedoc as well as in 
Bnttany and along the Biscayan coast. The creation of some 50 new re- 
soits IS envisaged as well as many new tnediuni-pnced "two-star” hotels. 
Dunng the past decade considerable development has, tn fact, occurred m 
Corsica whose tounst potentialiDcs are considerable. 

It will be clear chat tourism could be a valuable source of income to the 
under-developed countnes who arc desperately short of capital for their 
devtlopmcnt. Some countnes, India, Morocco, Thailand, apprea- 
atmg the importance of tounsm as a source of mcome, and especially of 
foreign exchange, are developing their tourist potential u quickly as 
they can 


THE TOURIST INDUSTRY IN BRITAIN 
London has long been a Mecca for foreign tounscs but ic is only m com* 
paraavely recent years chat the tounst industry m Dncain has become a 
major mdustry. A record z million visitors came to Britam ui 1961 and 
spent some ;£3oo million. (It is mterescing to compare this with the 
4 million Britons who went abroad in the same year, but who spent only 
3(^205 milhon, thus givmg a net credit of £100 mJhon). As an invisible 
export, tounsm u Bntaia’s biggest dollar earner; m 1962 it was worth 
nearly nuUion, as compared with nearly £48 mJhon for machmery, 
nearly ^41 million for whisky, and nearly 3^19 nulhon for motor cars. 
Tounsm, in fact, has now become a vital factor m Bntain's balance of 
payments. 

Bncain, not traditionally regarded as a tounst country, has become a 
major tounst centre smee the end of the Second World War. Vinton 
fioin the United States arc, apart from the grand total from all the 
Commonwealth countnes. the most numerous' about half a million visit 
Bntam each >ear. During recent yean they have tended to say longer, 
and to spend more, in Bntam than in any other country. The French, 
Germans, and Dutch are the most numerous of Contmenul visitors to 
Bntam. Table XXXDC gives a break-down of tourists for the year 1961. 

The Bntish Isles have much to oSo: the tounst: a vancty of landscape 
in miniature as beautiful and as intcrestiogas one can get alniost anywhere 
in the world, a wealth of anoenc momunents, such as Stonehenge, the 
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Not oery roort u cucLedon (he nup (bcte are hundreds of small coast rnoro 
m creeks and coves throughout the length of EngLnd's vaiaed coastline and 
many inland cencces, chot^h not rdassed as tesorts. bat e large numbers of visitors 

Devil's Aitovss near Boroughbndge, and the Rudston monoLch not far 
from Bndlmgtoa, as vscll as the &inous Roman Wall, abbeys, monas* 
tcncs, cathedrals, castles, and great coiintrv houses in infini te variety, 
manv towns of great histonca] interest and attiacavcscss such as York, 
Chester, Shrewsbury, Ludlow, and Norwich, the anaent seats of learning 
of Oxford, Cambndge. and St Andrews, Wimbledon, the Highland 
Games, the Edmburgh Festival, etc .while London itself^ with its mixture 
of ancient and modem, its theaties and gallenes, its cosmopolitanism and 
pulsating life, is one of the meat captivating and intcresnog of capitals. 
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From the point of view of the Bntish economy, it is important that 
coansm be encouraged. The Bntish Travel and Hohdays Association, 
which must be given much of the credit for putting Britain on the tourist 
map, IS trying hard to stimulate the tourism business and has set a target 
of 4 milhon overseas tourists by 1970. This will not be easy to achieve for 
there is a growmg competition in the counst busmess, for example, the 
TamiXXXDC 
Tintrtsm ut Bnlam 


Sumber of 

Country Vuilors 

Commonwealth Counmes 443,000 

USA . . 423,847 

France . . 219, 71^ 

Germany 180,467 

Netherlands . 105,318 

Belgium 75.043 

Italy . . 57.471 

Sweden 49.428 

Swioetland . 4>.504 

Dctmuik . 28.523 

Norway 21,466 

Auitna 18.(75 

Spain . . . 18,662 

Ocher European couQcnesuicludiog Turkey . 49,232 

USSR. . . S.2J6 

Central and Soudi America . . 28,7}o 

Other countnci 62,373 

Total , . r.823.755 


(Sewrrr Bntish Travel and Holida>$ Aasocunon.} 

Umted States has launched a big campaign to attract tounSts, the Con- 
tinental tourist areas are profienng increased tounst allurements, while 
many “new" countries, r^. India, ThaiUnd, japan, the North Alhcanand 
Middle Eastern countnes, have embarked upon a programme of tounst 
attraction. The greatest weaknesses in the Bnnsh touiut industry he on 
the servicing side: more good provincial hotels are needed, many more 
motels arc lequiied, catermg needs improving, and more personal service 
IS called for. 

EXEBcna 

1. Give an account of the main lown &ciim London to the fbUowine holiday 
areas' Switzerland, the Alcditecra nc an coast of Spam, Vienna, and Stockholm. 

2. An American vmDng Bntain for diree weeks m June wishes to stay m three 
concrajtmg holiday areas outside London. PLn an lOocraT), assuming travel by 
tall or ait. Give an account of the types of scenery he wiiioicountcr, the routes 
he should follow, and the places of bsslMic and ocher uiccresc he should visu. 

4. Give a full account of the counst attractions to be found ui any onr major 
Modiccrranean tounst area, psjirig pattiailar atrennon to clmute, scenery, and 
hisioncal assoesaaoa. By wut routessiugbtthe aitabe touhed horn London? 
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5. What facton of climate and sceneiy would attract touruta to three of the 
following ateas the lUune Gorge district, the Ardennes, Bnttan) , the south-west 
coast of Norway, Finland, Slovakia^ 

6 What tourist attraOions would a yacht muse up the Rhme to Basle provide? 

7. Indicate the importance of the tounscindiutiy to (a) France, and (^} Britain 

S Give an account of d’o ofdiefcdlowii^* (a) the growth of the North Wales 
hohday resorts, (i) the Norfolk Broads as a holiday area, (c) the potenaahnes of 
the Scottish Highlands for “winter sports,** and (d) the scenic attcacaons ofsouth- 

9 Write an essay on the gco^fJucal factors afiecDog the development of the 
tourist industry 

10 Give a nill account of the tounst antacooiisofany one major Mediterranean 
island. By uhar routes might the island be reached from London’ What climanc 
or other disadvantages might the island have for the average British tounst’ 

It. Verify the statement that “lounsm is an important part of intemaaonal 

12 What are the mam tounst anracnoiii of euher Finland or Portugal’ For 
the country you select, compare the routes to the capital from London in terms 
of travel tune and cost. 



Chapter XXIV 

LANGUAGE AND COMMUNICATION 


COMMUNICATION 

In geography tke teiou aaaspon and conunusuca&oa arc usvially used 
loosely: railways, for example, are spoken of as “means of communica- 
□on” and in many textbooks one can find chapters headed “Transport 
and Communications'’ when thcic contents deal solely with methods and 
forms of QansporL \(^t is the difierence between communication and 
transport? Communication may be defined simply as the transmission of 
thought by voice and message. TransporuDon may be tesen'cd as an 
expression foe the function of canyiog. Often in the past, and somenmes 
even at the present tune, the means of communicaoon and the means of 
transport were the same; the cairyiog of messages by runnen is a case in 
point But except among pruninve communines, ihu is sddom so 
today. 

The communicaaoa of thought has been of tremendous usporrance 
and significance since the very earliest da)’s of human exutence; today 
it IS more important than ever before. Not even the simplest human 
societies can function unless men can communicate with one another. 
Imagine the limitanons placed upon the individual (and upon social 
groups) if there was no such dung as the h uman voice. Because primitive 
man wished to express his thoughts and feelings he used his vocal chords 
to produce a senes of gnints and squeals whidi, in due course, developed 
mto speech or language. Thus from the very carhest times man has used 
his voice to communicate messages. 

Wonderful as the voice is. it has its limitatioas. The human voice can- 
not cany very far and the spoken voice was, until very recent times when 
recordings could be made, transitory. As a result of these two facts early 
man dev eloped signs and signals and noises w hich could be mterpreted at 
a distance, eg. the drums of African peoples, the smoke signals of the 
American Indians, and semaphore devised by Europeans. Somewhere 
about five thousand years ago, nun invented w'nung so that he could 
perpetuate his thoughts. Indeed, the history of avihsanon is very much 
concerned with the progress whidi man has made in expressing his 
thoughts more accuntcly and m disseminating those thoughts more 
widely and more speedily. 
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COMMUNICATION DEVICES 

Throughout human history man has invented a scries of devices to 
facihtate and speed up communication. Drums, fire, and smoke signals 
•were early devices Runners, as in anacnt Greece, were much used in 
anaent times. Then, horses and other ammilc %%erc used to carry 
messengen, and relay teams made it possible to carry messages reasonably 
quickly over fairly long distances. But, until just over a century ago, 
conununicaaonwas dependent prunanly upon transportanon. Messages, 
as with goods, came to be earned (ardicr and faster as the means and 
methods of transportanon unproved. 
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Developments in systems of communicatioii •were slow unnl just over 
a century ago, then, developments m clccmcal technology wTought a 
revoluQciL Quite suddenly commuaicanons were speeded up as never 
before. The mvennon, m 1844, ofdieclectne telegraph by Samuel Morse 
ushered m a new era m communications This new mvennon had tw o 
important results first, commmucanons ceased to he completely de- 
pendent upon transportanon, and, second, u led to the establishment of 
widespread commumcanons networks ** Widiin a few decades the more 
important cines of every Western country were linked by wire, news 
collecting and transmitting agencies •were organized, and newspapers 
began to take on a naoanal, as distmct from loc^ character The mstalla- 
non of underseas cables soon followed, and before the end of the century 
the connnents of the world were dans brought mto as close and intimate 
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communication via words as nag^bounng towns had formerly been,”* 
In 1851 England and France were linked by a telegraph cable. The first 
trans-Atlantic cable was laid m 1866; and with it the tune required to 
communicate between the two contmeots of Europe and North America 
was reduced from weeks to mmntes. 

In 1875 the telephone was mvented by Alexander Graham Bell and 
electnc land telephones came into use. Before long the land sprouted 
telegraph poles and came to be festooned wuh overhead wires. Now, for 
the first Qme, it became a practical possibility for the human voice to be 
heard from one end of the earth to die ocher. Another useful development 
was the marriage of the typewntcr with the telegraph to produce the 
tdetype machine, today, fhe teleprinter system is widely used and the 
British "Weather Forecastmg Bureau of the Air Ministry relies upon it to 
a great extent. Recently a teleprmter bnk-up was mstalled between 
Washington and Moscow, 

The greatest development ofalluicommuiucatioiu was the coming of 
radio due mainly to the work of Marconi. Radio meant that messages 
could be heard mstantaneously the world over. The mfiuence of die 
radio, for good or dl, u enormous. The speed, rehability, and accuracy 
of radio u matched by no other commumca&ng medium. 

Visual commumcaaon came with the invenoon of the film, but the 
motion picture served entertainment rather than business ends. Television 
has now jouied the ocher means of communication but. like the film, its 
importance is scdl mainly in the fidd of enteruuunent. 

Insofar as communicanons arc concerned, the conquest of space and 
tune would seem to be complete, but there is no telling what new devices 
electrotechnology will bnng in the future. All that can be said 1$ that 
modem science and technology which have produced radio, television, 
radar, and conuniimcatioo satellites are certain to yield further refinements 
in communications. 


THE IMPORTANCE AND VALUE OF COMMUNICATIONS 
Modem commumcaaon devices such as the telegraph, cable, telephone, 
and radio, cany messages and ideas with astonishmg speed to almost every 
part of the cardi. At the present tune, there is, for all intents and purposes, 
world-wide coverage. 

The facility with which messages can be despatched nowadays is signi- 
ficant geographically ui many ways, cj. in forecasting weather, in giving 
warnings of potential hazards, tn sccunng informaaon on market pnees, 
in conductmg busmess matters, m advettuing for commercial ends, in 
* LaPiEae, R. T. Seacitfy, McGraw Mill Book Company itL, 1946, p. ajj. 



388 THE MECHANISM OF COMMEBCE 

mtmuQonal poLacal relaaoiu, etc. Let us elaborate some of these 

pomts. 

The ability to transmit information about steadier conditions is of 
tremendous value to a host of people, to farmers, sailors, aircraft pilots, 
etc. Frost warnings, gale warnings, fijg wanungs and the like mav uve 
hves as St ell as money To ^uotc but one e'cample: ice is a frequent 
danger m northern seas, especially the North Atlantic, in summer when 
ice &om the Gicenland glaoets btealts off and drifts soudiviaids, some- 
times mto the shipping lanes lahich shiff polewards dunsg the summer 
months to take advantage of great circle sailmg The International Ice 
Patrol Service, whose job it is to locate icebergs (and to try to destroy 
them), warns ships of their whcreabouis by radio This valuable service 
was set up after the Ti/euir struck an icebag on her maiden voyage, in 
1912, and sank with the loss of 1313 hves. 

There are many potential hazards— flood, fire, locust lofesution, etc. — 
whidi can he guarded against if adequate warning is given. Speedy 
messages can help man to take due precauoons Danng recent years there 
have been many threau of floods m southern England but the fact that 
due warning hM been given has helped to miogate the disasters of 
such natural Fore-waming of some natural disascen such as 

earthquakes cannot be given but the news of such disasien is quickly made 
known by modem communicanons and assisu.ice can be sent to devas- 
tated areas almost immedutely to alleviate the distress. 

The speed with which messages can be sent from place to place and 
paraculatly over long distances has been a great boon. Inforznation on 
the supply, demand, and pnees of commodities can be secured by business- 
men whidi helps them to buy and sell and to plan for their markets A 
good illustration of the value of communications is provided in the case 
of the cramp steamer. In former times tramps sailed the seas calling at port 
and port m the hope of picking up a cargo, often time and money were 
lost m seekmg cargo. Now adays, the owners can cable or radio their ships 
and direct them to ports where aconsignmou aw aits them. This, clearly, 
IS a much more effaent way of conducting business. 

Radio and television have provided important media for advemsmg, 
to some extent takmg over the funenoDs of the newspaper. The value 
of radio, and especiaUy celevisiOD. for advertuement purposes needs no 
emphasis Advertising is an importaut adjunct of business these days 
Communication media such as radio and television which began as 
entertainment media have now become useHil tools of the business wotld. 

Again, rapid commumcaaons ate of tremendous consequence these 
daysinthesphereofuuemacionalrelatiotisaiid politics. Leaders can speak 
direcdy to their peoples — think of the Qoeen’s Christinas Message to the 
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Commonwealtli — and commumcatiom can help to link together peoples, 
often widely dispersed. Intemaaonal crises may be solved by statesmen 
taking prompt action, itself only nude possible as a result of speedily 
communicated knowledge. 

THE LANGUAGES OF COMMERCE 
The development of speech and language is one of the fundamental 
developments of man’s cultural evcdutioa. Only by speech and gesture 
can man communicate with his f^ow men. Business, it is clear, makes 
great demands upon communication, but language is espeaally important. 
Unfortunately, man has devdoped a multiplicity of tongues and these are 



a great hindrance Co commercta] intercourse hetsscen peoples. Largely 
for this reason, a few languages, mostly European languages, have come 
to be used as “the languages of commetee” and most international 
transactions ate earned out in these commeraal languages. Man prefen 
to do business in his own language or in one with which he is familiar. 

Very largely because European peoples spread throughout the world 
conquering or colonising vanous parts, the European languages ha\c be- 
come predominant in mtcmational usage. The fact, too, that many of the 
new developmcnu in communications were invented m Europe has 
tended CO emphasise the importance of European languages, mcrcasingly, 
with the greater use of telegraphy, telephony, etc., the languages of com- 
merce have tended to become restnoed to a few of the European tongues. 

English IS the most widespread of all the languages; not only is it the 
mother tongue of the British peoples m the United Kingdom, Australia, 
New Zealand, Canada, and Ease Afiica. but it is the language spoken 
in the United States, in South Afiica, and in Britain’s remaining colonial 
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temtoncs In Eastern and South-eastern Asia a mongrel kind of Engluh, 
known as “pidgin” English u spoken, the lenn "pidgin” itself is a Chinese 
corruption of business. Pidgin English is really aja^on used m dealings 
between peoples who cannot spe^ the Chinese or Malay languages on 
the one hand and the Oncntal peoples who cannot speak English on the 
other, It is composed of English, Portuguese, and Chinese words which 
are arranged in accordance with Chinese syntax. It u worth notmg chat 
the Chinese themselses have spread wndcly throughout south-eastern Asia 
and the East Indian archipelago 

French, which formerly was the language of culture and diplomacy in 
Europe, and which was widdy understood us North and Central Afiica 
and South-east Asia, has lost ground as Irance has declined as a great 
pon er and as it has lost its ccdonial empire. 'We should note the presence 
of a large French-speaking nunonty m Canada 
The Iberian languages have currency throughout praaically the whole 
of Latm America Spanish and Portuguese arc, of course, unportaaons 
&om Europe With the ma^or excepoon of Brazil, where Portuguese u 
the ofikial language, Spanish predominates generally throughout Latin 
Amenca. Thus Spanish is cot only the commeraal language but the pre- 
vailing tongue of Central and South Amenca. except m Haia (w^ch 
speaks French), the Guianas, and Brazil 

Gennan, t^ugh widdy used in Central Europe and regarded as 
the “saenoic's language,” has not developed into an important com- 
mercial language except ui Europe. Russian is growing m importance m 
everyway Russian has been systematically spread not only through the 
European temmnes of the Soviet Umon but throughout the Asiatic 
temtoncs where among the oon-Russian peoples it is bang compulsorily 
taught as the second language. Once stnoly conSned to the homeland 
and httle known outside Russia, Russian ts now becoming, largely be- 
cause of the enhanced importance of the Soviet Union pobncally, much 
mote widely learned. 

“The languages of commerce, when earned on between peoples speak- 
mg diS'crcnt tongues, is generally of a very mongrel character In the days 
when Italian trade was predominant m the Levant, there arose m all the 
coasts of chat region a trade language, the basis of w hich w as a corrupt 
I t alia n , but which borrowed nmnerous words &om the local dialects ui 
different places This language is known as the lingua franca, and is still 
spoken m many of the eastern Mediterranean towns The dominant 
languages of commerce at the present day have all begotten corrupt forms 
of speech of a similar nature.”* Pidgin English has already been referred 

* Handbook ff/ConwifTcial ed- L D Stamp andS C Gilmour, 

Longmans, XIVth cdmon. 1954, p 1x6. 
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to; Swahili 15 another case in point. Swahih is a language denved from 
Bantu mixed with Arabic, English. Portuguese, and Hindustani. It u 
widely spoken throughout Kenya and Tanzania, as well as in Pemba 
and Zanzibar, and even among some of the Congo tnbes. The Hausa 
language, agam, serves as a sort of bngua Jraua over much of Africa north 
of the equator and west of the NJc. The development of these hn^ua 
Jtancas illustrates the need for some mutually intclhgible mode of com- 
municadon hetiveen peoples speaking diflerent tongues. Language faoh- 
tates the economic, as well as the cultural, progress of man. 


EXOtCISIS 

1. Disonguish between the terms “tranipoit” and “communication.” What 
are the mam commumcanons devuxs? 

3 . Discuss the importance and value of modem r)‘stetm of commuiucaDonr. 

3. Which languages are the languages of commerce? Why ate there so few 
languages of commerce’ 

4. “Not even the stmclest human socieaes can iiinction unless men can eoni- 
mumeate with one another." Illustrate the truth of this statement. 
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engine (applied to the motoicaranddieaeroplane}, which the progress m 
science made possible, transport has been revolntiomsed. 

Linked svith the improvements in transport have been the equally im- 
portant developments in communications. The inventions of the tele- 
graph, wireless, radar, automatic pilots, and the like have all contributed 
to the astomshing speed-up m wodd communications. Anything that 
happens anywhere in die world can now be known the world over within 
the space of a few minutes Clearly, all these developments m transport 
and commumcation have, m effect, made die earth a much smaller place. 


MODES OF TRANSPORT 

The methods of transport used m the world at the present day fall into 
nine different categones' 

1. Human porterage and human traction. 

2. Animals used (e) as beasu of burden, (b) for draught purposes. 

3. Motor road transport. 

4 . Railways, including Lghc railways 

5. ILopew ays and cableways. 

6. Pipelines. 

7. Inland water transport— nvers and canals. 

8. Ocean transport. 

9. Air transport. 

A survey of the methods of uansporc used throughout the world is a 
fasematmg study. Here, however, w'e cannot go mto the matter in any 
detail and wc shall have to he content wiiha very bncf survey. But before 
we desenbe tlie chief modes of transport four points should be empha- 
sised: 

1. Transport systems vary widely from country to country and 
from region to region as a result of the inducncc of geographical, 
economic, soaal and historical factors. 

2. Mechimsauon in one form or anotlicr is responsible for the 
greater part of the mosement and carnage of both people and goods at 
the present day. 

3. Man has adapted lunisclf to travel m three different media, by 
land, by water, and by air, each medium, moreover, has its own 
specialised type of vehicle 

4. A duoncuon should be drawn between the agency undertaking 
the transport, i e. whether by man, animals, or machines, and the paA 
used and followed by the agent. 
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Land transport is imdertaken by nun. pack animal, animal-drawn 
vebcle, motor car, railway, and by more specialised media such as cable- 
ways and pipelines. Water transport u e&cted by rafts and by boats, 
the latter bemg dnven by oar and paddle, by wind, or by motor. Air 
transport is undertaken by the aeroplane alone for the airship or zeppelm 
has not proved to be very samf^ory. 

Man is a very slow transport agent with a very limited carrying 
capaacy he can carry approximately 70-80 lb over a distance of about 
lo-ij miles a day. Human porterage is soil to be found in some regions 
as, for instance, m the tropical forests of central Afnca and m China 
Human potters arc used where oditt loims transport do not eiust and 
m areas where human labour is abundant and cheap 
Animals are quidcer and are usually capable of carrying heavier loads 
than man, if they draw vehicles, they can carry heavier and larger loads 
soil The wheel (which was wie of nun's great inventions) is a consider- 
able economiser of labour Where snow bes on the ground the sledge, 
which cames heavy weights economically, is often used The hone is die 
most e£eienc of all animai-camets The carrying capaacy, speed of 
movement, and cost of upkeep vary with the anunals 
Motors and tailwa) s are the quickest Ibrms of land transport as well as 
the most efficient, they arc, however, expensive in outlay and upkeep 
The railway can carry much greater loads than motor transport and 
for long-haul transport has a deaded advanuge The motor cat is a more 
flexible vehicle and better suited to short-distance itansporr The motor 
vehicle is almost ubiquitous in the world today, though m some regions 
roads are etcher poor or non-exastent and here tlu older forms of transport 
soil prevail 

The latest development m overland transport is the pipelmc. Pipe- 
lines ate used for carrying hquids, eg water, petroleum, milk, and natural 
gas. These can be no doubt that uicreasuig use will he made of pipelines 
in the future, especially by conntnes nch m oil and natural gas 

Water transport is generally cheaper chan land transport Though 
slower than most other kinds of transport, it is espenally useful for bulk 
uanspon. Man, ammal, or motor engine can haid much greater w eights 
through water than on land by wheel or sledge If the commodiaes 
earned are of the bulky, non-penshable kind and the tune factor is of hccle 
importance, water cartuge is, wiffiout quesnon, the cheapest of all forms 
of itinspott 

SP££D AND COST 

The most important considerations m transport are {«) the cost of 
carnage, (b) the speed of cariuge, aiid(c) die quantity or load factor. 
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The cost of cara2ge u obviously a very important considcranon in 
transport. TradealmostalwaysfbllowSthedieapestroutes. Thechcapest 
route u not necessarily the shortest route; neither is the quickest route 
always the shortest. Natural obstacles along the hue of direct route may 
have to be avoided and a more circuiMus route taken, although journeys 
round such hmdranccs may in iact take a shorter time than those through 
or over them. Sometimes a short route, though quicker than a longer 
one, is more expensive because of the need to use special equipment or 
vehicles whose runnmg costs arc heavy. In mountainous country, for 
example, rack railways, more powerful engines, bndgmg and tunnelling, 
etc , mean higher transport costs. 

Where the tune factor is mvolved, such as in getting perishable com- 
modities like £sh or &esh fruit or dowers to market, the quickest routes 
are commonly chosen, even though these on the lace of it appear to be the 
most expensive, such routes are, m actual lact, the cheapest smee perishable 
goods quickly lose their value once they begin to deteriorate, if tune is of 
httle or no consequence, as in the case of most non-perishable commodi- 
ties, such as coal, ores, ember, etc., mote leisurely routes can be followed. 
Similarly with regard to passenger craffic: if time is no object, the traveller 
{romSntam to the United States, for instance, is hkely to goby sea; but 
if dme is important he is hkely to travel by air. Frequently to business 
men "time u money”; when this appLes, quudcei travel, though perhaps 
more cosdy, is, in the fiml reckoning, cheaper. 

The use of routes is pnmanly determined by cost of carnage and tbis 
is dependent upon four faaors: 

1. The distance over which goods have to be transported. 

2. The means of Uanspoit used for carnage. 

3. The obstacles and handicaps to free movement. 

4. The nature of the goods earned. 

cheapness in transport is secured by: («) uiuntcmipted carnage over 
long distances ; {b) increasing the size of the carrying agent ; (r) using level 
and direa louccs as far as possible; (d) having full cargoes m both 
directions 

Speed in ttansport can be achieved m a vancty of waj-s: (j) by using 
new and more powerful mediods of propulsion; (!>} by improving track- 
way’s to faoLtate speedier movcmcni; (e) by guaranteeing full cargoes, 
which ciubles transport to be organised to schedule; (d) by improving 
terminal faciliucs, sshich allows » quicker turn round; (e) by inventions 
voth as Tidal, aWomatit tadto csHKtntmita'Uons, etc., whitii 

faalicace movement. 
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ROADS 

la eatly nmw pack hones and camel caravans undertook a certain 
amount of carnage on land, hot » islikdy that the bulk of transport nas 
by ater During the days of the Roman Empire wheeled vehicles w ere 
used on the ma^uficent system of stone roads that the Romans builc 
Unfortunately these early roads in Europe fell into disuse and disrepair 
and dunng the medieval era most land carnage sv as by pack animal. The 
routes followed by pack ammalt were trails rather than roads and until 
comparam ely recent times such highn ays as eiosced w ere dirt trackw ays. 
dusty and rutted in summer and quagmires of mud in winter. It was not 
until the eighteenth century, when industnai progress demanded improved 
means ofcommunicanon, that made-up roads (atlcast inBntam) began to 
be constructed. Telford, Macadam, and Metcalfe were the pioneers of 
the metalled road. It was the imenuon of the motorcar which led to the 
great extension and unptovement of road transport. 

Today motor cars, motor lomes, and motor coaches play an tmportant 
and evec-mcceasmg role is the transportanon ofpassengen and goods. Is 
Older CO keep pace with theu rapidly increasing numben and use and also 
to combat a grow-mg congesaon and death-rate on the roads, existing 
highway’s are being straightened, widened, and cambered while speciat 
arterial roads, or motorways as they ate called m Dntam {aiitobiilmen m 
Germany, cuustnii m Italy), are having to he built. So vital has motor 
Ttanspon become that many bus suaems and coach tenmnals axe as large 
and as busy as the bigger r^way scaooos. 

Dunng the past fifty y ears the automobile in its vanous forms has revo- 
lutionised methods of internal tiaiuport. Road transport has the ad- 
vanc^es of flcxihility of service, greater speed over short distances, and 
dirccmcss of communication over other forms of land transport. For 
long-haul tra£c and for heavy bulk loads, however, railways are soil 
required and. usually, to be pieferreit althoi^h w c should note the growth 
of long-distance motor tia£c by heavy lorry and trailer Most countries 
seek to mcegrate their road and rail services and the desirable end is Co use 
the toads as “feeders” to mam Ime railways In undeveloped regions 
awaiDng openn^-up the pnmc essential is usually the laying down 
of a railway , aU-weachcr roads to act as “feeders” to the railway come 

Road transport is very unequally developed throughout the world. 
■Westetn Europe and North Amcnca have the greatest number of vehicles, 
the closest road nerw oiks, and die most developed services. All the anes 
and pons of Western Europe are by intcr -rn mmimi ra nng road 

systems and most of them have Lnkmg cokH services. Similarly, in North 




FIG 132. — THE AOAOS OF SRrTAlV 

Bet^\eea about 1840 and 1914 (he nulwa)T were the dominant medium of trans- 
port; anrl Bntamhad the densest and most iniouivcl/ used nctuotkin the ssorld. 
However, the coming of the ntotor vehicle and the development of the lorry 
and long-distance road transport, brought increasing coinpcDDoli to the railways. 
Since the Second World War the railways have run, increasing]), at a loss, and 
Bntish Rail have been forced to discontmue uneconomic Ima and to streamline 
and improve the radwa)-!. 

Meanwhile toad traffic continues to incr e as e . But Bntain s road s)'s:em is lar 
&om adequate to meet modem needs. After along period of patch)' development 
and piecemeal unprovemenc, Bniam’sroailhighway t)'stemij now beginning to 
take the shape of a national toad network which is capable of carrying the vastly 
mcreased vmume of motor traffic at high spccdi. 
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Amenca coaches and lomeJ provide coasi-tocoast services and Lnk 
Canada wth Mexico In Canada a great new highway, the Trans- 
Canadian Roadway, is currci^y undCT construction and is virtually 
complete, It runs from St John’s in Newfoundland to Vancouver in 
British Columbia Another major Canadian highway u the Alcan or 
Alaskan Highway, originally bmlt as a cmlicary road during the Second 
World War, which hnks Edmonton to Alaska. 


Modem Iciluiis have the ume skill m toad-making as tlicir ancestors, the 
Romans This eiiloslmda (nanoiial highway) ems through the Apennines 
&oro Florence to Bologna Noteiharin the whole of the stretch shown there 
IS no way on to the aiuastraJa bom the sutrounding countrv, which depends 
upon tortuous minor roads lor local conuaunication in this didicult limestone 
region. 


Outside Europe and North America good roads and well-developed 
road systems are scarce Beyond the iminediatc environs of towns, made 
roads often peter out and become mere dirt tracks, these durmg rainy 
seasons fiequenilv become icapassable Even so, motor tiamport has 
helped to solve many transport problems m regions where railways 
arc lackin g and where their presence is prohibited by the cost of railroad 
building In parts of A&ica. for instance, motor transport has been a great 
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boon, providing useful links and overcoming man y transport difficulties; 
for example, s^eduled services now cross tke Sakata from the Atlas 
region to the Gulf of Guinea. Similady m Australia, vv here distances are 
great and settlements widely spaced, motor transport is much used 
One of Australu’s major road Imics u die trans-contmental Stuart High~ 
way which connects Birdum, the railhead m the Northern Territory to 
Oodnadatta in South Australia via Alice Spnegs and Tennant Creek. In 
China, which not so very long ago was very poorly served with mter- 
legional transport links, it u now possible to travel to almost any comer 
of the country by bus, though good roads are soil £ew and far between. 
Roadsform important links between ports and their hinterlands in Soudi 
America, and some countries, such as Brazil, Bolivia, and Peru, are bmld~ 
mg great roads to assist national cohesion as well as economic develop- 
ment. But the major road project in South America is the Pan-Amencan 
Highway, already largely completed except for one or two relatively 
short breaks, which evmtuaUy will ImW up all the South American te- 
publio andjoin together South America, Central Amenca, Mexico, and 
the Umced States, 


RARIVAYS 

The railway was ui a \ cry real sense a produa of the lodustnal Revolu- 
doa, and for almost a century before the First World War the railway 
was the predommant agent in inland craDspon. just as the use of motor 
tianspoR rev oludonised methods of inland transpon in the ) ears following 
the f^t World War, so transport was rcvoluQonised by the introduction 
of railways in the middle decades of the nmctcenih century. The advent 
of the steam-dmen locomoavc, running on fixed rads, solved two 
important problems: 

1. It made possible the economic carnage by land of (a) materials in 
bulk, and ({>) bulky goods. 

2, It made possible the idanvcly la^d movement of people, mul, 
commodincs, etc. 

la addition to its catr^mg function the radway bad two important 
cSects: 

1. Ichdpcdtoaccclcratetheprocessofuidustnalisaaon,and the most 

highly induicnaltscd areas have the densest radway networks. 

2. It served as the advance guard of avdisadon in the undeveloped 
"ta'U lassds” of dsewodd,uukiBgpeissibl£ihtn agneultmal itvdop- 
menc and scnlemoit. 
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Hie min ay developmciit and mileage in any area u largely the result 
of four f^ors 

1. The degree of progress in avilisation. 

2. The density of populanon. 

3 The degree of de\ elopment of the nacural resources. 

4. The tchef of the land surface. 

In countnes n hich are highly industrialised and urbanised and where 
commeroal acnr'icy is highly dc\ eloped, as in England or Belgium, there 
IS a Tcry dense netnorL of railways Thickly populated areas do not 
necessarily have n ell-developed lailuay networks, think of the Great 



nc 134. — DlESEl-CLECTSlC TRAIN 

A photograph of the new diesd-dennc "Canadian” passenger tram threading 
the R ock i es Note the great length of the wam. the single track main hne, also 
the glass-domed observanon can. The CanaHun Pacific Railway (priTacdy 
owned) and the Canadian NaaonJ Railway (State-owned) run fiom coast to 
coast and help to link the w iddy sepazared pronnees of cogether As m 

the United States, the Rockies au other ran^ of the Western Cordillera form a 
great physical obstacle separating the intaioc plains from the Paofic coanlandi. 
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Plain of Northern China, or Java, but clearly dense populations are likely 
to create a demand for rail communications. The exploitation of mineral 
wealth, quite apart from the dcvelopmentof the coalfields, has influenced 
much railway construction, e.g. many of the railways in Afhca, Australia, 
and South America were huilt to tap mineral resources. Railways must 



FIG. 135. — THE BA1I.WAYS OF EUROPE 
£ui^ has a very close network of rajways. and crain services m most countnes 
are fhily fiequenc and fut. The map shows only tJse mam Coatmentai through 
Imcs* note their names Note, also, the importance of London. Paris, Cologne, 
Berlin, Regensburg, and Milan as great railway loci. Most of the European rail- 
ways are on the standard gauge of 4 ft in. so that through services can be 
run across national fionuen 

pay due regard to physical condidons, epecially the relief of the land 
surface. Much more so than roads, railway buildmg and ahgnmcnt are 
determined by topographical factors, notably gradient. 

Broadly speakmg, the stage of development, social as well as economic, 
oCa.K2vsa.tM.y hti’iijedCwiatliftadeq'Aasy oCwstailway sittwtnk. In 
fact It has been said that “raikoad mileage is an index of avihsadoa." 
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Western and Cental Europe and the eastern half of the United States have 
tv ell-developed and, m places, vciy dose necwocks; areas such as the 
Argen tinian Pampas, the Cofiee Region of Brazil, South A&ica, and die 
Indian Sub-contment have a reasonably close net, but some areas have 
few Imcs and nothing in the nature of a net, eg. China, Queensland, 
Nigeria, while a few areas are practically devoid of a smgle Imc. 

One of the biggest handicaps to the very desirable link-up and integra- 
tion of lailwap IS the enstence of difictoic gauges. Much inconvenience 
has resulted &om the construction of naoonal, and even state or pro- 
vmcial, railways on different gauges. Australia is a case in point . here (he 
railways were built to three dificient widths, the narrow (} ft 6 in.}, 
standard (4 ft 8| in.), and broad (s ft 3 in.) gauges. Such variety greatly 
hindered travel over long distances and at one tune a journey from 
Brisbane to Perth entailed thirteen (now reduced to five) changes. Some 
of the countnes of South Amenca, Brazil in paracular, are bedevilled by 
a mulnphaty of railway gauges 

Railways may be conveniendy classified into diree types 

1 Local netwocks such as serve induscnal regions or densely popu- 
lated areas, eg the London Basm. the Ruhr region, the humid pampas 
of Argentina. 

2, Lises of penetration such as the isolated lines tunning inland 
fi;om a port to up a mmetal deposit or a produenve agncultutal 
area. 

3. Tram-conBocDuI tines such as the Canadian Pacific Railway, the 
Buenos Aires-Valparaiso RaJway, the Trans-Sibenan Railwaj, and 
the Australian Transcontinental Railway. 

Especially important ace the great ttans-contmoiul railways These 
were constructed for both pohucal and economic reasons The Canadian 
Pacific Railway, for example, was built partly for pohncal reasons. Bnodi 
Columbia refused tojom the confedcraaoii of Canadian provinces until a 
rail link with the east was guaranteed. Again, the fear due Western 
Australu might secede from the union of Australian states was pardy 
responsible for the construction of the Australian Trauscontmcnul Rail- 
way The building of the Trans-Sibenan Railway, which runs fiiom 
Moscow to Vladivostok, was also undertaken primarily for pohncal and 
strategic purposes — to piovide quicker comsmaimuoii betw etn Moscow, 
the centre of government, and the remote and isolated far eastern colonial 
tcmtoncs of Russia. Is is worth noting that the transcontmental lines of 
the Northern Hemisphere fbnn an integral part of the great girdle of 
east-west routes 



no. TllE RAILWAYS Or AUStRALtA 

Ausenlia’i tulwiy syrtem iliustciiet a probtem comrabn (o many countna (( g 
Bcasl, Indu] The system has two ^tincave features: first, it ts pnmanly a 
coastal system, serving &e capital otses and soxluigihscoimected lines inland &om 
the ports to iturung ot farming distncts. secondly, it has three diflerent gauges, the 
nartow, standard, and broad gauges, svhich serve diHerent areas and which create 
difficulaei of mter>conunuiuc3Uon. The improvement of the railway sy stem con- 
stitutes one of Australia's most jessing economic problems It involves- (a) the 
Unking up of the inland "feeders lo provide a better and more integrated rmwa/ 
pattem, and (^) the ro-conscniction of the railway system to a uniform gauge. 

The narrow gauge is mainly conlinrd to Western Austraha and Queendand, 
the standard gauge to New South Wales: and the broad gauge to Victoria. The 
reason for this variation is that the Imes were laid down by dinerent auihoncies at 
difierenc tunes 

Clearly the losses resulting from the breaks of gauge are great. At each state 
border goods and passengai must be transferred thrzeby causing d^ys and also 
snaeasing the costs of transport Goods in transit between Sydney and Penh 
take fourteen days or longer but on the dtstanee involved they should be earned 
in about five days The vexed subject of railway unification has been ji«--"«srd for 
s long time but with Lttle decision. However, in ipj6, the Rail Standardisauon 
Committee made specific pioposali fiir die linkage of all the state capitals on the 
standard gauge and in ipdi tlie deciuon to proceed with the first link — Kalgoorlie 
to Penh— Was agreed upon and the completioia of it is due m 1968. 
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ROPEl^'AYS ^*0 CABLEIYAYS 
Wc are all fanuliat with diair*lifis and cable-cais such as arc used m the 
Alpine part of SniCzerland, hut it ts seldom realised to tshat extent rope* 
w lyi and cabletv tyt arc used as a medium of transport. The mam prmaple 
mvoUed IS that loads are suspended fiom oserhead cables and earned 
clear of the ground. The great advantage of this method of transport is its 
ability to cross terrain, such as forest counti)', deep vallc) % and tvide nvers, 
tvheie no other form of transport is physically practicable or economically 
possible. 

The use of aenal ropetvays is not new, their use goes back for a 
hundred )ears Bntish £rms vscrc pioneers m this mode of transport. 
“By 1914 Bntish ci^meers designed, supplied and erected lopeuays all 
over the ts arid m climates varying &om arcac to equatonal, and often m 
fantastically difficult terrain. One ropeway biulc by the oldest Bntish 
company soil m the field was begun m 191} and u soil m regular use 
carrying goods 47 miles over die Andes in Colombia. It temunates at 
1 7,000 ft and crosses ravines 4000 ft deep."* After the Fust World War 
many important technical advances m ropeway transport were made, 
espeaally m tonnage capaat)' “Between 1920 and 1939 many notable 
ropewap were e-tponed [by Bntain] They included installaoons for 
Reynolds Jamaica fiaunce Mines m Jamaica (160 tons per hour) , Algoma 
Ore Piopemcs, in Canada (5ootons per hour). Cement, u Eire (215 tons 
per hour), Dalen Portland Cememf^nk, in Norsvay (aao tons per hour) , 
and Bntish Aliunmium, in West A&ica (}oo tons per hour) "* 

Until 1939, however, ropew-ap were, in general, of comparanvely 
modest capaaty and leng^ but further important technical advances 
w ere made after the Second World War In the first place, lengths of up 
to 50 miles with capacities of up to 500 tons an hour w etc achiev ed, and, 
secondly, many automatic devices were mtroduced into ropeway spcems 
CO save man-power. At the present da), the tendency is towards much 
larger and more cosdy ropeway imtaBations “Because they run at higher 
speeds they have to be fitted with complex electncal control, auconuuc 
loading and unloading and devices to reduce servicmg New materials 
have also been developed N)lon wheel aeads are used to give kinder 
treatment to ropes and, in some instances, allop have shown advantages 
ov« steeL"* 

A cable way is really a specialised version ofa ropeway, they lift as well 
as carry and may be thought of as very long span overhead cranes They 
are more especially used for dam construction. 

• Cfuotanoni from ‘Transpott by 7 >e Ttmej Revmi' e/ InJusay mi Ttdi- 

rwltfjy. V’ol t. No to, Deconbcc 1943, p 3S 
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Ropewa)’S4re usedby colLenesfartheduposal of dieir waste material, 
by lumbermea who use high-level cables to “skid" the logs over the tree- 
tops or other obstacles, by quarrying and mining concerns to carry ore. 
etc., to a railhead, and by mountata counttics which have scenic and winter 
sports attracnons for tourists. 

PIPELINES 

The recent increase m the use of pipelines for the transport of com- 
modities "represents one of the most notable revolutions in the history 
of tramport, and espeaally m the transport of energy.’’* Water, of 
course, has long betsa moved by pipe, but die use of pipelines to carry 
other things is relatively new. “The pipeline is as much a pioneer of 
transport faohnes in the underdeveloped countnes as are roads, or rail- 
ways, or aircraft."* 

^r many decades now the overland transport of oil has been effected by 
pipelines. The United States has a great netv. oik of od pipelines cair^ing 
petroleum ftom the producing to the consuming areas; most famous of 
these pipdines is the “Big lo^*' whidi connects the Gulf Coast oilftdds 
with the north-east The United States has over 300,000 miles of oil pipe- 
Ime. In the Middle East od pipdioes are much used to carry the crude 
pesoleuffl. ftom the great od basm of Mesopoiamia and the Penum Gulf 
to the Mediterranean Sea. The largest of these pipelines is “Taphne,’’ a 
30-uich diameter pipe traversing ^ Arabian-S^iian Desert for a dutance 
of 1000 miles and hnkmg the Arabian American Oil Company’s con- 
cessions near the Peniaa Gulf with Sidon on the Levantine coast. One 
of the most recent pipelines u the great 3000-mile transcoannenul 
Comecon or Friendship pipeline (completed I9i$3) built by the Soviet 
Union V. bich camss crude od ftom the Utal-Volga oilfields to the Com- 
iDumst sacelhte countnes of East Europe. 

Natural gas, a natural commodity of rapidly growing importance, is 
also aansported by pipeline. The Umied States has long made use of its 
natural gas resources and die mileage of gas pipeline is now greater than 
that of the railways. The discovery of natural gas deposits in Europe — in 
Italy. France, Holland, and Gcniuoy — has led to the lajmg of a gas gnd 
system. 

Here we might note that overland transport of oil and gas, especially 
overlong distances, is most cconomicallye&caedby pipeline. But carnage 
by water (1 e. by tanker) is considerably cheaper than by pipelme. The 
chief disadvantages of pipelines arc that they are costly to construct, they 
arc not ffenble, and to be economic they must be used to tbeir maximum 
capaoty. 

* KtAKMas, G. 'Ttie Pipc^ie EUvoIikiob.* VoU XLVU. Apnl 1961. 
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Pipelines ric being used to baiupott an inrrea^ing range of commodi- 
ccs. For example, a coal pipeline 105 nulcs long connects Pittsburgh ttnth 
Cleveland in t^ Umted States — die coal bemg transported la the form 
of “slurry,” crushed coal and vmcr. Bntain is now operating a pilot 
scheme. A 5-inch steel pipe runs from Walton CoUicry to Wakefield 
power station, in Yorkshire— a little over one mile — and dehvers 40 tons 
of coal (id the form of a sludge) an hour Chemicals are also being pumped 
from Paisley oil refinery to die new I C L chemical plant at Seiemside. 
Yet another recent devdopment has been the introduction of milk pipe- 
lines mtbe Alpine parts of France, Swiizetland, and Austria, milk is piped 
from the alps to the dames in the valleys below 

/NLAiVD WATERIVAYS 

Inland movement by water is undertaken (a) by nver. (li) by canal, such 
movement, however, is lixusccd by the depth, isidch, and diriuttion of the 
waterway In early hnconcal times mu^ perhaps most, of the inland 
carnage of eomm^iaes was by water This was possible when vends 



FIC. IJ7 — ^BAkCES ON THE RHINE SYSTEM 
Barges descending and ascending dnoi^ Uxis on the nver Mara at Greisheim 
Germany The barges ra the foieground are empty, when full they he low a 
the water and sometimes almost »>pear to be awash On the Rhine one can 
often see teams of such barges itie -works in the background is a chemical 
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were small, the volume oftrafiic limited, and the ome factor was not par- 
ncularly pressing. But during the eighteenth century ships began to grow 
in size, trade began greatly to e'qand, and speed of carnage came to 
be of greater importance. In order overcome the limitations of many 
nvers and, also, to provide many inland towns svith water communica- 
tions, canals began to be built. In England, a pioneer m canal construction, 
the budding of these new watcrwayshecamealmost a mania. Canal budd- 
ing on the Continent came somewhat later. The ninctecnth-centuty de- 
velopment of theiadway, and more recently, of roads, led to a declmein 
water transport m England, but in Europe, where conditions were more 
favourable, it tended to hold its own. It u ofspeaal interest to note that 
within very recent yean watettianspotthas tended to snake a comeback', 
this IS closely luiked ivith the cheapness and capacity for bulk carnage of 
water transport — witness the recent and current dcvclopaients of the 
Albert Canal, the new canal between Zeebrugge and Ghent, the improve- 
ment of the Rivet Moselle, and the Rhone Valley scheme. 

Inland waterways have both advanuges and disadvantages. The chief 
advantages are. 

X. There u no crack to lay or maintain, although dredging may be 
necessary, an the case of natural waterways. 

t. They may form the only pracocahle routes, e j. in very difficult, 
mountainous country. 

j. Waterways, under favourable condiaons, provide cheap transport 
for heavy, bulky, imperishable commodiocs such as coal, ore, timber, 
cement. 

The mam disadvantages ate: 

1. Rivers may involve devious jounieys and may flow in the wrong 
direction from the point of view of trade. 

2. Canal construction involves heavy capital outlay and the ranalc 
require constant mamtenance and sometuncs dredging. 

j. Otherwise navigable nvcis ituy be interrupted by &lls ot lapids 
while canals often require locks if there are differences in level 

4. Transport by water is slow in comparison with other forms of 
ovciland transport. 

j. River levels may change seasonally and frccaing nuy cause 
stoppages. 

Although water transport is earned on to a greater or lesser degree the 
world over, there are only six major navigable systems of inland water- 
ways-. 

I Vestem and Ceiiiral Europe. The nrexs flowing into the North Sea from 



litE MECHANISM OF COMMEKC8 


4DS 

tlie Seme to tl\e Elbe, togetbet t^wll their wimtioui intcr-connccting 
caiuls, a^brii the best deteiopedwatenvAy fj-stem ui the world. Wiser 
ennsport u piracuktly iniporunt la Frince. Belgium, HolUnd, and 
Western Germany The River Rhine u the great artery of this European 
s)‘stein and IS ofprenuer importance to Holland, France, Switzerland, and 



nc 13S — TKE CU.ALS Of central cukofe 
C entral Europe postesscs an extensive S)Stem of natural and utifioal u aterwav t 
Water transport, by mer and canal, is helped by (■) ibeievelnea of the Nonh 
European Fum, which seldom oeccsuiaies locLi. (u) the prtscnce of great 
east-west valleys, left by the Ice Age. which faeditates lateral hnU. (ui) the soft 
rock] of the plain make canal cxtavauooardanvd) eas) iTuner,(iv)theheavy. 
bulky nature oftnany ofcbeconunoJiucsrequiiuig transport water carnage, 
remember, has the advantage of cheapness, and (v) most of the risers, whujt 
w ere amenable to unptovemost, flowed in the Tight direction, 1 1 northwards 
tow aids the English Channel and the North Sea. 

especially to Western Germany (sre Fig 139} Mennon here might be 
made of the River Danube, Europe’s second most important waterway, 
which IS navagable for 1500 miles Unfortuaacdv, the Danube flows in 
the vvTong direcnoa — away from the tniporcant part of Europe and into 
a senu.«nclased and rather isolated sea, the Black Sea. 

TTir Volga Sysiem Compared with the Rhine, the Volga, the pnnapal 
artery of European Russia, is less impottant as a w aterw ay , nev ertheJess, 
It IS one of the world’s great men, giyinp access to some 70,000 miles of 




THE world's HlGawAVS 


409 



no. 139.— THE Itim«£ WAmWAV 

The Blune, though jmaU in compaiuon with inch men u the Muauippi and 
Yangue, map claim to be (he viortd’t most importanC waterway, cenaioly ic u 
the most imponant in Europe. Tlie Rbine vaUey affordt a route into the heart of 
Europe and, by Lnki with die Rhdne-Saooe valley via the Belfort Gap and with 
the Danube across Bavaria, otfen passages aaosa the great mountain bamen of 
the Alpine system. Thus by ineam of the lUssne, the North Sea has connecQom 
with the Mediterranean and Black Scat. 

ThelUuneha] fewnaniral obstacles, sudi as rapids and waterfalls, in its lower 
and middle courses and there is utuntenupted navigation as iai as Basle in Switzer- 
land. Regularisatton of the over, cspec^y in ebe Rift Valley secaon, has im- 
proved navigation. The Rhine is iree irom winter fieere-up. tt bas. also, numer- 
ous lateral water connections. 

The Rhine serves the Ruhr, the greatest industnal region of the coDtinent, and 
passes through areas of varied industry and agriculture. Oil, iron ore, cotton, wool, 
and foodstuHs move upstream (»a) also goes vu the ran»liwl Moselle to Lor- 
raine), while Qmber, chemicals, coal, and manufactured goods move dow-nstream. 
Tlie Rhine leads to Switzerland and Rinctioas u us lifo4me, hence the volume of 
rsaSic u vNtUed by Swuxalazid's unpoib (boo, coaoo, gram, cacao) and Swiss 
capoits (machinery, watchn, tertiles, food products). 
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The riven of che Soviet Union, la both in European end AsuDc puts, arc long, 
broad, and slow-fiowing Katoncall), they have alwa}’i formed unpormit high- 
v,ayt Broadly speaking, che noctbeni pan of the country vaSeafcQm an uxeu 
of water, the south {ram Coo Ltde Thu ofieted a dtallcnge (o Soviet soenoscs 
and (hey have begun to harness their great sluggish streams 
The most important of all die Soviet sdmnes IS the Volga-t>oD project, dus 
serves a greater area dun any other nver control prefect, and lu main features are 
(i) the diversion of the upper Vo^ by mean; of the Moskva-Volga Canal to 
provide Moscow svi& addiDonal water suj>phea,(u)lke diversion and distribution 
of water from the low er Volga to imgase tbe and lands around the Caspian Sea, 
(ill) the constnictioo of dams at a number of points along the nver to provide 
hydro-dectnt power, and (rv) die constnictioo of die Volga-Don Canal (opened 
in J9ia) gives access to the£ladi Sea from the Vo^a. 

formerly fiill use of (he Volga nas haadicapped by che seasonal variations m 
Its level iW prohlem has been sunnouiittdby me building of the great dam near 
Rybinsk which has led to the ercaaon of die “Rybinsk Sea." The water scored in 
ebjs great reservoir is released duni^ the qimirirf months and helps to raise tbe 
level of die Volga. 
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navigable waterway. The Volga’s potentulimpoctance is rather restricted 
since it Hows into the Caspian whidi is an inland sea. This handicap has 
been miogated by the canals linking ic to die River Don The value of 
Russia’s rivers is further limited due to prolonged winter freeze-up The 
great nvets of Soviet Asia, the Ob, Yeneset, imd Lena, are of very bttle 
value, partly due to thelength of time for which they are frozen and partly 
to the direction of their flow whidi leads to the ice-dosed and com- 
meraally unimportant Arctic Ocean. 

Tiiff CJiiixfie IVaterways. From early historical times die Chinese rivers 
Hwang, Yangtse, and Si, have been important highways. The Yaagtsc- 
kiang has been, as it contmucs to be, of espenal value as a highway 
largely because of the absence of alternative means ofcommumcatioii. It 
IS the great artery of central China. linking the delta region svith the 
populous, productive, but isolated. Basin of Szechuan (the Red Basin) 
The Yangtse is navigable by ocean-going vessels as far as Hankow but 
smaller boats can get through the Icluog-Wanhsien gorges to Chungking 
and junks can ply upstream as frr as Ipin. The Graid Canal, which links 
Hangchow with Tientsin, and which is hundreds of yean old, has recently 
been brought into commission again. The Chinese lowlands form a 
ventable maze of canals wbch are much used for local carrying trade. 

The North American Rivert. There are really two great systems in the 
North American concmenc the Great Lakes-St Lawrence waterway and 
the Missusif pi. The former, which has been vastly improved by the con- 
struction of the Seaway (sec Fig u$)v allows ships to peneuate ajso miles 
inland and has turned the lakeside ports into ocean ports. The Great Lakes 
form one of the world’s busiest waterways The Mississippi with its ttib- 
utary the Ohio, though relatively less important than formerly, soil 
carries over i milhon tons of freight annually. The nvee is navigable fot 
steamers of considerable size as iar upstream asMinneapohs. The Mississippi 
and the Ohio ue linked by canals to the Great Lakes The continent's in- 
land watciways are especially important Ibr the large-scale carnage of 
bulky commodities such as coal, won ore, umber, wheat, and cotton. 

The Amasoii The Amazon and its tnbutanes offer during the Hood 
season some j6,ooo miles of tuvigable waterways Occan-gomg vessels 
can reach Manaos, looo miles upstream, wlule nver steamers can ascend 
die titet as fat as Iquitos, in Peru, wtuth u zjoo miles from the Atlantic. 
During the high-watcr season many of dw tnbutanes are passable, but at 
other utnes of the ^eat nver crafr musebe man-hauled around the rapids. 
TraiSc on the Amazon is light, however, because of the sparsettess of the 
population and the lunitcd produ c tio n of the basin. The Amazon pro- 
vides 1 gtiod enamyie of a watesway sywtm wbirii, tboiigb sniiaWe fox 
navigation by large vessels, is tdausclylmle used. 
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Th« w dw St LvKToict S«VNi) tt«ne-~th« nvMt Vi«cctl^— «fcLe 

seven new Seastey locks tlus lock can luaijle veueU up to 7lj ft tn length. 
In the backgtound of the pliotograpb can be tea the Iroquois ConRol Dam. 

77ie Pareiiii’Pitriipiiy Thu syitem. uhich drams into the lUo de la 
Plata, u the most important nver synem in the whole of South America 
from the point of new of lU econonuc value It forms a separate s)-stem 
fiom the Amazon since the two. unlike the Great Lakes-Musissippi 
fystem, are unconnected, though with canal linkages, short-arcuits, and 
dredging, the great risers of South America could be connected up to 
form a magnificent syicem of interior waterway’s The highly producave 
lands surrounding the la Plata estuary are readJy accessible by water high* 
w ays The Parana is navigable for ocean freighters as far as Santa Fe, some 
lyo miles upstream, and for nver steamers up to Asunaon, m Paraguay, 
S 50 miles upstream, while the Rio Uruguay 1 $ navigable to Salto where 
rapids obsrrua further passage 

OCE,4jV transport 

OceantranspotthascertainadvaiitagcsovccUndcartage Water pro* 
vides a teady-madc camage-way £br ships which, unlike roadway or 
railw ay, requires no maintenance Tenninals ( 1 1 ports) at the ends of the 
sea “lanes” have, it is true, to be made, hut becvveen them there is need of 
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nacher tiRck nor surfaang except foe fog and doaong ice, and 

occasionally stormy weather which may hinder progress, ocean-going 
vessels have no physical obstacles to suimounc such as often handicap 
ov erland transport FurthetTnorc, large vessels arc capable of caiijmg £ar 
greater loads and far greater weighs than can be handled even by the 
longest railw ay tram, the most powerfiil lorry and sailer, or the largest 
aircraft. Ocean transport is, thcrefisre, the cheapest of all fonns of 
transport 

TYPES OF VESSEL 

From the very cathcsc tunes ships have been speoahsed in funcaon. 
the Romans had longships or galleys for mihury purposes and round- 
ships for trade , and so had the Vikings. Even the ^kiino had their kay aks 
and umiaks which served different purposes. During more recent times 
ships have showTi an even greater specialisation and several distmcx types 
of commercial veud gradually evolved. Today, five mam types of 
merchant sbp are recognised. 

UntTi, which med very teccntly weie the lugest ships aSoat (the Qurrti 
Elizahttk of 83,$7 j tons was the greatest), are pnmanJy passenger v easels 
ageratmg on. the mam shipping ta<ites. Gut even. Imcxs carry a certaui 
amount of cargo The passenger liner has had to face strong compeQQon 
from the aeroplane and the day of the mammoth hner has m all probabihty 
passed. 

Cor^a-Ziriert are sessels combining the fitocnon of cargo and passenger 
transport. Thesevesielscarrycommodioessuchasgrau),mcat,fiiut.aad 
« ool, but are also able to accommodbite a limited number of passesgen. 
Many of the vessels on the Ausctaha-New Zealand run or the South 
Amencan run are of this type. 

Tramps are snuU cargo vessels (usually about 6000 tons) whidi do not 
normally carry passengers, though some these days do prov'ide limited 
accommodanon for a few passengers Tramps pick up cargo as they go, 
following no set route, and they may be away firom their home port for 
months on md. They are becoming less important as ocean carnets, 
(hough they continue to transport ouny bulky commodities such as coal, 
ore, lumber, and fernhsers 

Tankers are a relatively new type of ship , they arc the product of the 
od age. Recent y ears have seen a vemoidous growth in the size of oil 
tankers and some of them are the largest vessels afioat, a number exceed 
soo.ooo tons dead weight Today, half the world’s merchant siuppmg 
tonnage comprises tankers, a fact indicaove of the great importance of oil 
m the modem world. 

Coastal Craji are mainly used lor shipynng heavy, bulky commodities 
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such as coal and ore from point to point along the coast Some countnes, 
e g. Bntam, Norway, Japan, the United States, make much use of coasters 
Commonly they are stoall vessels of dtallow draught to enahle them to 
penetrate rivers and coastal ac^. 

SKIPPING ROUTES 

Aldiough ships have freedom of movement and are capable of going 
virtually anywhere they tend to keep to certain “lanes.” They do so be- 
cause of: (a) physical conditions, and (5) economic consideranons Clearly, 



ships will go only where there arc goods or people to be earned and the 
impnr finr shi pping tautesaic those linking the most productive and 
most populous regions. Certam physical condinoiu also help to determine 
the routes followed by ships, eg. the availability of harbours and ports on 
coasts, weather conditions such as (bg and storm occurrence, and oceano- 
graphical factors such as sea iceandiecbetgs, subiuarine banks, and shallow 
waters 

The chief shipping lanes arc. 

77ie North Atlantic route between western Europe and eastern Canada 
and the United States, which » the busiest and most important of all the 
world’s shipping routes and the most unporcant passenger route; 

The MeJitcrraneaii-Rcd Sca-InJian Ocean route which leads to Australia 
and the Far East; this route carries passaigcn and a variety of commmodi- 
ties, mcludmg cotton, tea, rubber, woo!, dairy produce, meat, but 
espeaally petroleum from the Middle East to Europe; 
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Tlie Cape route, via West Afiica, (o die Republic of South Aihca anti 
thence eascwaids to Australia and New Zealand; this route carries 
passengers to the southern dominions and iniit, wine, wool, tobacco, and 
meat come from these coimtnes to Bntain. 

The South Ailauuc route to Brazil, Argentuu, and Uruguay, coal, 
machmery, and manufactured goods provide the chief items of tta£c on 
the outward 3o\mtey, raw matenals aiid&odstuds (meat, coffee, fruit) the 
chief Items on the return journey. 

The Panama reiile via the West Indies to die Pacific whence the route 
branches to Hawau, Australia, or the western coast of North Amenca or 
the western coast of South America, and 

The North Pacijic route between the western coast of North Amenca and 
the Far Bast, only a small volume of trade is earned over this route. 

SHIP CANALS 

To evaluate ocean shipping and to save tiavelLng time a nuttibet of 
ocean ship canals have been consmicced. A complete list of these canals 
u given in Table XLI. These vary gieady boih in then commeioal im- 
portance and their physical diaractensocs Here we have space to deal 
bnefly with three only, the Suez, Panama, and Great Lakes-Sc laivtence 
Canals 

THE SVE2 CANAL 

The construcooa and openmg of the Suez Canal almost one hundred 
> ears ago completely revolunoni^ the shipping routes of the Old World 
Until the Canal was cut, sbps bad to round the Cape on their journeys to 
India, the Fat East, and Australia-New Zealand. The linking of the 
Mediterranean with tbc Red Sea greatly shortened certain sea routes, eg 
between Britain and India (he distance was reduced by some 4000 miles, 
between Bntain and the Far East by some 3000 miles, and between Bntam 
and Auitiaha by 120a miles The opening of the Suez Canal has led to 
the Mediterranean and Red Seas beconung a major route between 
Europe and the Indian and Paa&c Oceans, it has also given a new lease 
of life to many Mediterranean ports, eg Genoa, Venice, and Marseilles, 
which, until 1SO9, were in decline. 

The Suez Canal is of great impoitance m world trade In 1961 more 
than 1 8,000 vessels passed ebrough die Canal with cargoes totalling more 
than 220 million tons, and passengers numbermg 323,000. In the same 
year Britain. Norway, and France dominated the traffic with 21%, 16%, 
and 10% respectively Until the Second World War Bntam accounted 
for half the traffic. In earlier days most of the traffic gomg through the 
Canal was to and fioni India, the Fat East, and Auscriha, but today the 
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tic 14} —THE SUEZ CANAL 

K slup Huaung (b(ough tbe Suez Csiul svluch luiks the Meditcitincut (u ?i»Tt 
Sud) Mich the Red Scz (zt Suez) The CznJ runt {be icX> inilcs wicheut locks 
Note the flu monotonous deten mmJ the irco vvluch h»vc been plmtcd to poiect 
the cuizl bznks from the wash of the ships A speed luiuc is mipoted to help 
prevent the sandv banks from bong washed auat 

bulk of ic IS \Mth ^ Middle East This is due to the great unporunce of 
oil which now accounts for morethanhalfthe cargoes Ocher commodi- 
tics moving noithwAcds include raw cotton and woot, oil-sccds, wheat, 
meat, {cuit, and dairy produce The prmapJ southbound cargoes arc re- 
fused petroleum, coal, raachtnery, and miscellaneous manufactured goods 

THE PANAMA CANAL 

This, the second of the two majof man-ntadc mccr-occan passage wujs 
in the VrOild. is cut wheie a (bnunmu gap exisis in the mountains at the 
narrowest part of the isthmus of Panama The Canal, which includes 
three groups of lodes, is one of the world’s great engmeermg feats It 




FIC. 144 — SECTION AlONC THE TANAMA CANAL 
The nnil provides a braid, deep wautway benveea the Aclinac and che Pacific. 
Unlike Suea, chc Panama Ciiul lui Ca nuke use of locks for along tlie lowest 
possible Lne of route the Culebta Hill rises nearlj 400 ft high. The diagram gives 
a cToss-seccioii of the Canal note the three locks at either end. What arc the 
Canal terniuials’ 

Canal, moreover, has nude aniniporunccontnbution to the development 
of the countnes of western South Amenca, which were previously re- 
mote and inaccessible. 

The Panama Canal docs not compare with the Suez Canal from the 
pome of vle^v of traffic or freight: slightly more than 10,000 vessels use 
the Canal annually, while the cargo amounts to some 40 nulhon tons. The 
west to cast traffic (chiefly Canadian tiinbec and salmon, for Britain, Cah* 
fomian fimt for Britain, ChJean nitrates and copper and Bohvian un for 
the United States and Europe) u more than twice as great as that flowmg 
westwards (chiefly refined petroleum products and tnanulaaured goods). 

THE ST LAWRENCE-GREAT LAKES CANALS 

The Great Lakes of North America with their conncctmg canals— the 
Sault Ste Mane, ot “Soo,” canals between Lakes Superior and Huron and 
the Welland Canal bctssccn Lakes Eric and Ontano — provide a con- 
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nc. 145 {facing pa ^). — the st lawbekce seaway 
The St LatsTence nvci and the Great Lakes provide an extensive natural watenvay 
into the heart of the North Amenean cootmoit. In eaiLer times rapids, waterfalls, 
and difierences m some of the lake levels, which handicapped easy, dirough 
navigation, had been partially overcome by buildmg canals and locks. But 
navigation for sca-gomg vessels was ptohibuM by snsi^cient depth of water. 

For nearly half a century many Cu-tx^ited people in both Canada and the 
United States agitated for the devdopmenc of a oMp waterway which would 
enable sea-going vessels to poietrate nght mto the interior of the continent. But 
there was also opposioan to such a proposal from the port authorities on the 
Atlantic coast who believed a new waterway would st^ then trade. Vested 
mtcrests succeeded m delaying the project. 

After the Second World War a scheme was proposed to provide deep water 
navigation3nd,atchesametime,ii7gesieraieh>dro^ecfflcpower Theproject, 
whuh has come to be called the St Lawrence Seaway, was opened m 1959. The 
scheme was jointly underukea by the United Sutes and Canada since “the Sea- 
way" covers that part of the nver along wh»di the international fronaer runs 
Here, in lius secaoo, unol 1959, there were several canals wnch a 14-fe draught 
which allowed passage of vessels up to 3000 tons Now, with the construcoon 
of new casaL havug a depth of r) f^ sea-goisg ships of up to 9000 tom can 
negotuce the section and pass from the lower St Lawrence into Lake Ontario 
Sea-gome vesseb are now able to reach such Lake pom as Duluth. Fort Wilham, 
Port Aruur, and Chicago, some 2000 nules &om the ocean, without having to 
ttaas-thjp theit canoes at Montreal on to tmaller craft. The Seaway also allowi 
big “Laken” to travel all the way from Lko^de pom to Montr^ uisuad of 
transfemng their goods on to small “CamUen" m the Intenutsonal Bapids section 
of the nver. 

The Seaway project also mcludcd the building of several great dams to provide 
h) dro-electnc power, eg the Canadun-Amencan Power Dam and the Long 
Sauh Dam have ponded up the nver creatiDg a new aS-mde long headpos>h 
called Lake St Lawrence. The growmg lodustnes of the nvenide and near-by 
towns were needing more power and here was one means of suppljing it. 

A furthet reasosi for the budding of the Seaway was to enable the iron ore from 
the recently discovered and developed uon/idds ui Labrador and Quebec to be 
transported in quantity to the mdustnalatieaoa the CreatLakes. Hulk carnage of 
iron ore, without trans-shipment, would give a valuable saving in transport coses 
The construcoon of the Seaw ay meant that a considerable potooD of the nver 
valley had to be flooded. In fact, several small towru and vilbges on both nver 
banks had to be moved, oc rather lebodt, since that onginal sites were flooded- 
Nearly 10.000 people had to be ibunj new homes. Some people, however, 
managed to take ihar own houses with dicm, for an American engineer, J. W. 
Hartshome, “designed a giant hoiae^movu^ machine which was able to pick 
up a (uU-sized house, furniture and fittings included, and wheel it from us old, 
to-be-flooded site to its new one, pwhaps as (ar as lo ntdes.” 
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onuous waterway for vessels drawing up to 25 fee: of water. These 
canals, though closed by ice for a third of the year, carry a greater tonnage 
of cargo than cither the So« or dtc Panama Canals. The traffic chieSy 
comprises gram, iron ore, and coal. Between Lake Ontano and Montreal 
diere existed a 180-mile stretch of waterway which was beset by rapids. 
Several canals, among which were the Lachme and Soulanges Canals, 
had been constructed to orcumicnt the rapids, but these were shallow 
canals which limited oavigatioii to smallcc ships Thus Montreal was, m 
effect, the head oflarge, ocean-going vessels 
The recent consttucQon of the St Lawrence Seaway, involving the 
makmg of tw o new deep-water canals, with locks, on the south bank of 
the nver, has provided a through passage way &c large ocean-going craft 
Liners can now penetrate inland to the head of the Great Lakes, a distance 
of over 2000 miles Thus former lakeude ports have been turned mto sea- 
ports A notable feature of the Seaway is that it also provides for the 
generanon of two nulhon hotse-power ofcleetnacy. The cutting of the 
Seaway u Ukely to exert a profound effect upon the future economic 
development of both Canada and the United Sutes which jointly under- 
took the project 


AIRIVAYS 

The use of aircraft and the development of air communications belong 
CO the twentieth century Within the relatively short space of some 
JO years truly asiazmg developments have occurred Much of the 
aocelctaccd development tn the design, sue, propulsion, and use of the 
aeroplane was due to the two world wan, but even without the stimulus 
of war there can be httle doubt that avianon would have made great 
stndes Although speed is the only respect m which air transport has an 
advantage over land or sea transport, dus factor alone is of sufficient 
consequence in the modem woild to have stimulated the development 
ofavuDon 

Air transport diifen &oni all other feenu of transport in that it js three- 
dimensional, as a result it is “the only one to enjoy the advantages and 
suffer the disadvauuges of the thud duncoston.”* Since aircraff arc not 
tied to the surface and have the ability to ffy above tcrrestnal obstacles, it 
IS commonly said that the acioplane has the &eedacn of the ait and a free- 
dom of acnon denied to any other form of transport Such ffeedom, 
however, is largely illusory Inthe first place mcivement, for commeroal 
purposes, is normally channelled along carefully prepared routes. 
• StAiy, K R • London’s Airport and die Ceosrapby of Airport Location,” Ctf 
Sraphy. Vol XL. I9JJ, pp tSi-^ 
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secoudly, movement may be ic&tncted by political consideianons. some 
countries banning flights across riieirtaiicory Tor security or other reasons , 
thirdly, aircraft need anpons just as surely as ships need harbours and port 
installapons and aircraft are tied more closely to ground iacihtics than is 
usually imagined; and, fourthly, weather conditions impose a greater 
control upon air transport than upon any other form of transport 
In the early days of air transport, when aircraft had a relatively re- 
stricted range of flight due to then size, speed, and limited fuel carrymg 
capacity, air routes were so dcsigticd as to avoid extensive ocean cross- 
ings, high mountains, uninhabited deserts, and vast forest areas Hence the 
very barriers which impeded human travel on the earth s suiiue also 
restricted man’s movement by air. However, due to the greatly improved 
performance of aircraft and their greater rchabihty, physical features in 
themselves now place no limit upon the choice of routes 
In early days, too, weadicr coodiaoos severely limited flight. Although 
weather conditions soli cannot be ignored, the control exercised by the 
weather u less restrictive chan formerly. Until about a quarter of a 
century ago flying was conflned to the lower levels of the atmosphere; 
since then, as a result of technical developments, aircraft have begun to 
use the stratosphere where they can fly “above the weather." Radar, 
de-icug techniques, beacons for night flymg, and a host of ocher in> 
venuons and aids have helped to combat the weaihn. But, notwtthstand- 
mg all these dungs, it must be emphasised that low cloud, ground mist, 
fog, icing, dust-storms and other weather phenomena, which either inter- 
fere with VLSibihty or aSect the performance of the aircraft, still hinder 
flymg and create hazards 

Air routes today are pnmanly determined by (a) adequate ground 
faahnes for operanon, and availability of traflic for economic working. 
Because of (he constantly uicceasmg sac and weight of aicccafc. especially 
of the modem commercial aulmcrs, larger and larger aerodromes are 
bemg required: for modem conuncrcul aircraft there muse be a“ runway 
3000 to 5000 yards long at sea-level in temperate lantudcs”.* Finding 
suitably large areas in, or near, areas of dense population— where clearly 
it IS desirable to have airports— is becoming an inaeasingly diflicult 
problem. Furthermore, the operaQoa of modem aircraft requires much 
m the way of assistance from ground Krvices, eg. air traffic control, radio 
and meteorological services, passenger- and goods-exchange facilmes. and 
maintenance facihties. 

The availability oftraffic,wheihcr passenger or goods traffic, obviously 
will be the over-nding factor in aa communications which are 
commercially operated. Air transport is soil, m general, costly, and this 
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limits I a use Ic u best suitcil for the urmge of comiiicHiiuct which arc 
low m bulk but high in \4lue, suctias mail. irascUcn' umplcs. Jumonii. 
bullion, or commo<!iQa of a pcruhablc nature which re<^uire speeJy 
transport and careful handling, such as cut blooms and higb*pnced fnnl 
and salad crops, or passengers wishing to economise on time 

Air services are of two mam kmdi {4) short'distancc services such as 
those operanog between important centres in a country or nuking short- 
sea crossinp, and (&) long-distance services such as the tranxoncinaiial 



Crtas Circle routes ace the shortest routes and airasfc. alone of all tranipoct 
media, can follow such couia (although ships sna) follow lucli routes for part of 
sheiiv«)agsn^ Bussuchshoniouiesase&otalwa^sukasfot avuiny ofetasons 
(i) the need lor serving large centres of popuLtioo, (u) tlv limited range of air* 
aaft. though this lacror is bong constanilT reduced and (ui) poliucal bamns 
some states refusing (ieedani of access to theu icrruors 

and trans-ofeaiuc dights. There is another dtsunction in services coo 
altl^ugh most asroaft operate to fixed schedules along tegular routes, 
some aircraft, owned by pns ate cocnpaiues, art operated for charter, that 
is they can be hired for special purposes or specaaJ joume>'s Charter air- 
craft are much used in Bntain dunng die summer holiday season. 

A world map showing the pacicra of air routes brings out certain 
features' (a) an east-west girdle of routes to the Northern Hemisphere. 
( 6 ) the great focusing of routes m three regioiu Western Europe, eastern 
U S.A. and the Cuibbcan, and South-east Asia, (r) seseral important 
foci fiom which numecous routes ndute. eg London. Moscow, Cairo, 
Karachi. Singapore, Manila, New York, Rio de Janeiro, (d) the network 
of air routes shows a world*wideca>ciage 
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Study carefully tke map m thu sectioa (frg. T46) hich illustrates some 
of the pnnapai features of air transport. 

Space forbids a detailed consideration of the various air communica- 
Qons 'nhicli ImV the diferent pans of the world together but speoal 
mennon may be allow ed of the services of the British Overseas Airw’ap 
Corpotattoa (B.O.A.C.)- 'Hic duef long-distance services arc: (a) the 
trans-Atlannc route to Canada and die Umtfii States via Gander in New- 
foundland; (b) the West A&ican service, via Bathunt, to Lagos m 
Nigeru; (<) the service to South Ahica, the so-called "Sptmgbok route,” 
via Cano, Nairobi, and Johannesburg; (d) the service to Calcutta, the 
“Tiger route,” tna Vienna, Lydda (Lebanon), and Karachi; (e) the 
“Dragon route” following the previous route to Calcutta and thence to 
Tokyo via Rangoon, Bangkok, Hongkong, and Shanghai; and (/) the 
service to Australia and New 2 ^caland, the “Kangaroo route,” via Lydda, 
Karachi, Smgapore, and Darwin. Many of these routes arc worked m 
co-<}pcratioa with other Commonwealth airlines. 

I. Explain how the Bcechine le-organisanoa of the railway system la Bntain 
u aimed at nuking this form of transpoct mote eflioent. 

it Make a comparaave study of the Suez and Panama Canals, noo&g the 
physical nature of the waterw ayi and the character of the traSc using them. 

i- What factors induence the locauoa ofmteraano&a! airports? Ulustrate your 
aiwwet With examplea of at least three aitpona -whsch you nave studied. 

4. Examine and account for t?ie railway partem of ndta South America or 
Australia. 

j. Wnte an essay on the unponanccof ru/irrthe Raver Rhine er the Stiawrtace 
Seaway to the economy of the adjacent areas. 

6 Compare and contrast the relative impottancc of the Suez and Panama Canals 
m rclauoa to thor geographical setting. 

7. Give an account of the principal railways and inland waterways of Canada, 
poincmg out the geographical didicolaes whi^ hnut the usefulness of these forms 
ofnanspontotheDonimion. (Unien^EiiKutiendilnstituneM) 

5. Explain why the trans-North AthmiK shipping route is the world's most 
importanc. ocean highway. 

9. Discuss the problems of adapting and improving Bntam's road and rail net- 
works to meel the needs of mod^ trafiic. 

10. “The geographical and economic Doots that ascourage the grow-cb of air 

transTOrt in a given region are precisely those wrhich resmet lu suiface compeo- 
cors. Discuss the truth of this statement with refnence MV-in< 

from Europe or one of the souchem connoena. 

It. Discuss compatanvtly the advant^ea of road and railway transport. 

12. Discuss the importance to the country concerned and indicate the tradie 
moved along mv of the following rouics: («) the r'jn^d.jn pacific Railway; 
fi)_ the River Rhine, (e) the Trans-Sihenaa Railway, (d) the Yangtsc-kiang. 

(iVoftkem CoHiiues TctJwual ExammaUMis Cmmo?) 



CkapUT XXVI 


SETTLEMENTS AND URBANISM 


FACTORS INFLUENCING SETTLEMENT 
Man is by instinct a giegarions creature, preferring to live m close contact 
witb bis fcUow men rather than alone. Occasionally he has to hve alone, 
or at least in a family unit, mainly because of ccononuc conditions, e.g. the 
Scotasli crofter, the Welsh hiB sheep-farmer. But usually he congregates 
in communities of various sizes whidi run the whole range of settlement 
types from, the hamlet to the vast, sprawling uihan areas. 

Settlement u not a haphazard business. One important fact to note is 
that settlements, whether large or smaU, have sites which may be said to 
be due to the working of funda m ental geographical laws, Seldom, very 
seldom, IS a settlement sice due to an acadent. In earlier days, as for ex- 
ample A medieval tunes, communities were very largely self-suppoiting 
and they chose locahaes which enabled them to be as self-suffident as 
possible. Ouc anceston, more ahve than we are to the basic needs of life, 
had a greater appredatioa of the countryside and used it to the best ad- 
vantage. 

In sdecting a site for secdemenc, man. in carhet days, bore a number of 
factors in mmd. The chief of these factors afieccing his choice of location 
for settlement were: 

Water supplies. First and foremost man bad to have access to a supply 
of puce dniddng water. Water b a pnnury human need and it may be 
taken for granted that man would be most likely to settle near a sure 
supply of water. This is most obviously illustrated in desert or semi-and 
lands where people congregate around springs or wells. Sectlcmencs based 
upon such water sources are called wet-pomt settlements. 

Farming land. After ^ater, food u man’s next basic need, hence sites 
odenng fertile land for culdvation or good pasture for animali were 
looked for and a locality which provided a varied assortment of farming 
land, e g. water meadosv s for cattle, arable land fot the plough, and tough 
grazing for sheep, together with a coppice for timber and fuel, was much 
prized. 

Defence possihhiies. In former tunes security from attack by hostile 
neigbboun, marauden. and pirates was often a i cry necessary condition 
respect to siting. Hence nun sought out defensible sices such as hill- 

T m 
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tops, nvet loops, penmsuUs, rocky outcrops, isLnds, etc., all of hich Ic&t 
tbemsclTcs to easy defence. De&osi^e sues of ihu kind are somecuncs 
called fortress pomes. 

Dry /jni. la areas nhere tlie land nas liable to be manhy or suSered 
seasonal inundanon ibrough nver floods upstanding sites ere chosen to 
avoid both damp and disaster. For instance, in the Low Counmes the 
terpen or mounds raised above the flood lands formed the sites of the 
earliest settlements. And in the Englids Fenland Ely and ocher early 
settlements occupied elevated sites. 

Shelter Other dungs being equal, oian ssould dhoose a sun-catduog 
site and one sheltered &om cold winds or clammy nver mists. Very often. 
It IS true, the other £mtois, ‘nhidi nere more necessitous, outweighed this 
considcraaoo. But in many upland areas, e^ in the Yorkshire Dales and 
m the Alps, settlements tend to be located on the sunnier, southward* 
fefiiig hill slopes or valley sides. 

SITE AND POSITION 

In many emninaaoiu, quesoons are set involving a ducussioa of the 
uteaa>ducuaaoaofasettleme&e,usuaUyatowii. There u much confiiston 
over these cw o terms and u will be useful to clarify their meaning. First, 
let us emphasise chat they are not s>'noo)'mous. Site means, and refen to, 
the speofie locaaon of a settlement, situation in the broader sense and 
espeoally m respect of accessibility may be said to dc£se posioon. For 
example, a small island in the Rivet Seme, which provided defence but 
which also assisted bndge*bui]ding in early tunes. pin>pointed the site of 
Pans (the Cit^ , but the gcogcapbi^ posiDon of Pans is its sicuauoa m the 
centre of a fertile basin, the Pans Bastn, where routes &om all direcuons 
converged. Likew-ise, the site of New York ts Manhattan Island at the 
mouth of the Hudson estuary whereas the position of New York implies a 
nud-Aclannc coastal situation in lelatiOD to the most important and easiest 
route across the bamer of the Appalachian Mountains 
Ongmaiiy, sue was mote nnponant than posmon. The factors in- 
duencing settlement, noted above, were m the early stages of man’s de* 
velopmeac of decisive importance. The need for the basic necessities of 
life — water, food, shelter, and secant) — overshadowed all other con- 
siderauoiis. Only at a later stage, when commercial and/or political 
inte r ests and expansion began tcih rrom^ tig nifiran t general geogiaph* 

ical position begm to assume any real importance. Geographicd posmon 
implies a number of things absolute location (as dpfin/^ by lannide and 
longitude), stuanonin telaQon to odier places and areas (whether land or 
water), andaccessibilicy Thelasttwoaspectsofgcographicalposiaonare 
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Hw, j+7.— jaw yuu; m sue aat? sjtuatiow 
New Yotk aSbrds an ezcelloit acample of tbe influmn^ exened by geograpbicU 
conduican upon tbe using and devclopmat of a sown. Geo^apmcaSly, it ows 
IB growth and importance to dtfee mam (aOon: (1) it hes at end of the shortest 

all-weather ttans-A tl a ncc roue front Wetem £uope , (li) it u at the end of the 
lowland comdoti provided by die Mdhaw'k Hudson Riven, giving the only 
really easy land-route across the mountaina to the cononencal interior: and (u) the 
drowned estuary of the Hudson Rivet providei an excellent roomy sheltered 
deep-water harbour with miles and miles of water frontage. 

Alt h ou gh these thiee factors prosrtde a very fortunate t^non fot New York, 
the actual ary site u far froni ideaL The onguul sue was Manhattan 
which lemains the heart of the ary, but us limited area has for^ building up- 
wards instead of outwards and the smiihetn cod is now almost a solid mass of 
skyscraper blocks. The boroughs of New York are to a large extent separated 
by stretches of water. The construction of ordinary bridges would destroy New 
York's role as a port, hence the numerous b^h-Ievel bridges, under-water cunnels, 
and femes. 
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of nujoc \'Rlue in settlement location. For example, &oin the \ cr^’ earliest 
tunes a settlement, £tst Hissarlik. that Troy, and finally Constantinople, 
occupied a strategic position at the mouth of the Bosphorus-Daidenellcs 
channel, a position commanding the great crossroads of the Old World 
(i.e betsseen Asu Minor and the Balkans and bemecn the Black and 
Mediterranean Seas). 


TYPES OF SETTLEMENT 

Setdements may be said to {all into tsvo mans groups, (a) rural scRle- 
ments, and (&) urban settlements In the early daj'S of man’s existence, 
when he u. as a coUeccot and hunter and lived a mainly nomadic life, and 
among afew wandering groups at the present tune, settlements ofa perm- 
anent charaaer did not, and do not, normally exuc. Man may, in some 
cases, hate occupied caves which formed pennanent or semi-permancnt 
habitaaons In general, however, tbcneedto search for food or to follow 
migratmg animals presented man from hasmg a permanent dwelling 
Not u&tj manfaad discovaed cheansofculovatioa could he, or did he, 
have permanent habiiaooas. Agnculture afiecied settlement in two ways: 
first, It relieved man of the necessity of constant roaming in search of food, 
and, second, it made it necessary for bam to be near die scene of his 
acDMty. These two factors, therefore, predisposed towards permanent 
senlement and somewhere around jooo ^ c, or perhaps a hide eaihei, 
man began to settle down ui a given place and to build himself a perm- 
anent lubtunoo. Gtoups of dwellings came to form villages, for the 
village is the charactensoc form of settlement in farming areas Towns, 
or urban units, came later with the beginnmgs of trade and the speaahsa- 
oon of labour 

Permanent settlements are of varymg kinds Seven mam types can be 
discmguished (a) the isolated biulding. (() the hamlet, (e) the village, 
(d) the small town; (r) the aty, (/) ribbon settlement, and (g) the conurba- 
tion. The Erst duee of these categoncs, tt^ther widi the small town — 
usually a market tows — arc typically rural settlements This rural settle- 
ment may be either dispersed, > r farmsteads scattered about the country- 
side, or nucleated, i e. farms and dwellings concentrated together mto a 
f^ly compact group The small town and the last three categories of 
settlement form, essentially, urban settlements. 

T7je isolated building The farm, die manor bouse, and the large country 
residence are the more common types of isolated buddings. Isolated 
farmsteads are found practicilly the world over, the crofb in the High- 
lands of Scodand, the hs estock farms of the Penmnes, the prame wheat 
farms of Canada, the estaucias of the A^entmian pampas are examples. 
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Such settlements may he rather remote and oit off &om other isolated 
settlements, frequently they may be many miles apart, hence they must be 
sclf'SulEcmg to a very large extent 

The hamlet. The distmcoon between the hamlet and the village is not 
clear-cut. Typically, however, the hamlet is smaller and the settlements 
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nc. 148 . — vancouvie: aerial view 
Thu aerial new of the port of Vancouver illustrates well the end-iroo street plan 
which u chacacteiutic of most North AmcttcM citits. The shysciapec u another 
feature typical of North Amcncao ciacs. altbou^ it u no longer conhned purely 
to North Amend. It U rapidly becoming a feature of most of the world's great 

composuig it more scattered. The presence of a church, an uui. a post 
oificc, or school is no entenon of hamlet status: a hamlet may not, often 
does not, possess any of these things. One Qny, beautiful hamlet, Hubber- 
holnic in upper Whatfedale in YwVshue, comprues three buildings only: 
a church, an inn, and a farm. In the Dnush Isles hamlets tend to be 
associated with livestock-rearing. 

The village. ViUagesarcof vanable size: they may have anything from 
a few dozen to several thousand people. Typit^y, the village has certam 
social features, riiurch, inn, sdux^ store widi post oSice, village hall. 
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etc , thoughcichof these H by no means always to be found. The farm.- 
mgvilIageischeoldesC,aswcUasthetnostchaiactcnstic,viIlagetypc. Sut 
there arc, also, fishing viU^es and mining villages, the last b^g almost 
mvanably a product of the Industnal RevoluDoo. 

Tile imal! Iou'r ViUaga located mazeas of good fainung land and wdl 
placed for conunUiucaoon were likely to develop nodJity, in Other 
words, they became foci ofroiUcs Because of their function as markcong 
centres, they grew la size, often developing into market towns. While 
some small towns may have grown up for alternative reasons, e^.fishmg 



no. 149.— A coKuuAnov 

This cup shows pan of the “Black Coonlry'’ m the English Midlands, one of 
Bnuui'i greatest conuibaooos. A number of towns, once separated iroiD their 
neighbours by stretebw of coumryude andfinnlacd, now merge with one another 
produang, m efiect, one huge cooaauoas built-up area. The chief conuibatiool 
in Bntain arc Greater Londoo, West Midlaads, West Riding, South-east Lan- 
cashire, Merseyside, Ty nes i d e, and Qydesidn 
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^(lany&ag, nuoing, mMiafacture. most BnosK to%vns!up$ tuve then on- 
gins as local agncultural marketing centres. This, in fact, is true of tonus 
the world over. 

Tjie cii)'. The term "ciiy” u loosdy used now adays to describe the large 
town but, m Bntam, it refen m the strict sense to a town which has re- 
ceived Its charter of incorporation. The fact that a town has a cathedral 
or univenity has nothing to do widi its status as a aty, aldiough it nuy, 
of course, possess one or both. Neither has oty status anything to do with 
size, although most large towns arc, in fact, anes. The large town is very 
much a product of mdustnahsm and modem commerce. 

Ribbon Jevelopmail. A settlement feature of modem growth (largely 
smee igao) IS the nbbon settlement, long, sttagglmg tendrils of settlement 
which have grown up along the roads leading from towns. Such ribbons 
of houses, one deep on either side of the road, are a product of increased 
transport Ciahncs, especially the development of the internal com- 
bustion engine which brought bus and motor car transport. Ribbon 
development IS often the prelude to subsequent suburban bousug estates. 

The conurbation. The tentacles sent out by one town may eventually 
touch and interlock with those sent out by others. In due course, the 
spaces between the ribbons become largely filled in and the countryside 
becomes blotted out by built-up areas. Villages formerly on the outskirts 
of towns may become engulfed tn the drab spread of bricks and mortar. 
Ultimately, the suburbs of one town run mto those of another, there being 
no perceptible break or boundary between them. When this suge has 
been reached, as m the case of parts of the West Riding of Yorkshire or 
the Manchcscer-Salford-Stockport area, the contmuously built-up urban 
area is desenbed u a coniitbaaon. 

THE GROIVTH OF TOJWS 

As we base indicated above, towns have grown up, in the mam, from 
villages Certain villages, advantageously situated in nch fannmg country 
and commandmg more unpoitant routes than their neighbours, thus 
giving them greater nodahty, would tend to grow into marketing centres 
and then into towns. Trade, tn fact, throughout the ages and throughout 
the world has been ihe mam factor behind the growth of towns. In- 
creasmg trade leads to more and improved communications which, m 
cum. give the trade centre greater nodahty. Increased nodahty brings a 
greater volume of trade. More trade attracts neiv means of transport. 
And so on. Tlie result is the evcr-inczcasmg grow tb of the town. Nor- 
wich in East Asgha pros ida a good example of an original trade centre 
located in a good farnim g area and wdl placed for communications within 
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betray their Roman ongin — most early towns probably developed 
through trade and grew up as mailcetmg centres. Later, towns came into 
bemg to undertake administrative, ecclesiastical, educational, or other 
socul functions. Some, too, developed as centres of specialised craft m- 
dustnes, eg. spinnmg and weaving towns, metal-workmg towns, saw- 
nulhng centies, and die hkc. And mutdi later on m history the Industrial 
Revolution gave nse to the growth of many mining and manufaaunng 
towns. Durmg relatively recent tunes several new types of town have 
come into exutence, for example, resort towns, domutory towns, and the 
so-called "ovet-spiU” towns which have been dchberatcly planned and 
created by the Government (see Fig. 1 50). 

Although many towns grew up originally on account of their perform- 
ing a particular finctmn, m course of tunc they iiequendy developed 
other activities, thus becoming mulo-functioiial. London, for example, is 
at once an administrative, commeraal, industrial, educacioiul, cultural, 
and (ounst centre as well as being a great port. Most sizable towns these 
days perform more than one fimcaon. 

CLri 5 S/f/C 4 r/ON OF TOWNS 

Because towns nowadays are usually mulu-funcoonal, attempts to 
classify towns by their funcaon are not easy. Few towTU fall into a clear- 
cut category and this is a point to be remembered. Even to, the geographer 
attempts to classify to'ivns accordmg to their funCDon or the role they 
perform in the business and soaal life of the commumty. 

In a bioad way tosvns maybe divided mto two groups: ports and inland 
towns. Such a division recognises certam basic diHeimccs m their respec- 
tive acciviQes but, again, diere is no dear-cut division: for example, how 
are we to class Manchester or Duisburg or St Louis or Hankow— as towns 
of ports’ 

PORTS 

There are many difierent kinds of port and these are disooguished 
accordmg to the speaahscd tvork they do. The chief types are as follows: 

Passenger ports. These, such as Southampton and Cherbourg, are con- 
cerned mainly with passenger traffic. They arc located at the termini of 
important trans-ocean routes and have good rad links with the interior 
offcimg speedy carnage to the mettopobtan centres. They are deep- 
water ports since they must be capable of accommodating large passenger 
liners. 

C^mtitcrcfo} These 

goods, though they may have certain passenger services or ocher funenons 
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(such as fishing) as m the case of HaU. They may be large ports, such as 
Glasgow ot t^mburg, or small poits, such as Kmg s Lyms ot Prestoa. 
Small ports dealmg svith coastal carnage are sometimes classed as a 
separate type. 

Eiilrepot ports. Entrepots are centits to whidi goods arc brought for 
distnbudon to other countries radicr than dicit own. They usually have 
ample storage accommodation for the temporary deposit of goods. 
Copenhagen, for instance, has long been a collector of Baltic produce, 
wbich IS then shipped elsewhere. Rotterdam is another great European 
entrepot. Singapore is a notable Asiatic example. 

Outports, These are comparanvcly recent developments ; they are deep- 
water ports, builtikrther downstream, serving "parent” ports wbich have 
become ptogtesuvely inaccessible due to cither silong ot the growth in 
the size of ships. They are very much a &uurc of north-w estem Europe. 
Well-known examples are Avonmoutb, the outport of Bristol, Sc Nazaire 
for Nantes, Btemerhaven for Btemcn, Leixoes for Opono. 

Packel-stations. AlteniaciveJy called ferry pons, these ports are almost 
exdusively concerned with the conveyance of passengers and mail over 
short sea passages. Note the term "padtec” has nothing to do with 
packages, but dwves from boats named "packeo” which m earher tunes 
earned Sure lecten and dispatches. Packet-sonons occur in pairs, faang 
one another across narrow seas. tg. Dover to Calais. Newhaven to Dieppe, 
lame to Stranraer. 

Inland pens. Ihough often located a considerable distance inland, 
through the agency of rivers or canals such ports ate accessible by certain 
types of sea-gomg ships and are usually served hy barges and other 
specialued nver craft. Manchester, for example, was turned into a major 
port by the bmldmg of the Ship Canal. Notable river ports are Duisburg 
and Mannheim on the Rhine, Memphis on the Mississippi, and Hankow 
on the Yangoc. 

Fishing ports. These form a sdfexplanatory group. They vary greatly 
m size, ranging from major fishmg such as Gnmsby and Bergen and 
Nigatiki m Japan to sm^ haiboun such as Brixhajn. Concameavi in 
Dnttany, and Biloxi m the United States on the coast of the Gulf of 
Mexico. 

Natal ports. Located pnmanly for strategic reasons, they save as bases 
for ships of war, but may also sometunes undertake naval repair work. 
Spaaous harbourage, shelter, and good anchorage are necessary require- 
mmts. Unbke most other pons, the hinterland is of httle significance. 
Exampla of naval ports are Portsmouth. Toulon in southern loanee, and 
Key West in Flonda. 

Peris of tail. A numWi of poiu hawe come into cxisteace through ihesf 
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The new port of Euiopoort is roily an exienuoa of ihe greac Dutch pen of 
RoRecdan, ^e Lrgert poet in Eutom and (he second larg^t in die world 
Roeteedam handles sOjOoe veueh and over 70 million tons of freight annually 
It u (he nanical oudet for the Rhine baiin and K has, therefore, a vast and pcoduaive 
hmteiUnd. Setl^ and Pettus arc laigtly ed potu The nviahsi in the diagram 
explain the organisation of (he new port r- Blast furnaces, iron and steel iiuJlt. 
z Storage depot for bulk goods. } Petroleum dcMt, dismbuaon by pipeline 
ship repair yard for large vess^ } Planned hnk with inland waterwa)s 
6. Allocation aod demarcatian of this area Rot yet fixed. 

quanaaes consumed have given rue tO certain specuLsc ports concerned 
almost solely wntli oil, these may be termed tanker ports and refinery 
ports Maracaibo mVeneztida,Sklurain Tunisia, and Tnpoliin Lebanon 
are examples of the former. WilhcbnStadc on Curasao, Abadan on the 
Penun Gulfl and Milford Haven in Wales of die latter 

TOWNS 

Most towns hate varied activities and perform a vanety of funcaons 
but, charactensQcally, cither in their origin or theix present day “work ’ 
one activity or function distmguuhes them and tc is upon thu basu that 
the following classiiicatioD u snade. 

AUrket toi0is Many villages grew mto towns because they were favour- 
ably placed with respect to communications and deselopcd as centres 
of cxtiangc. Norwich, MaikcC Harborough, and Taunton are good 
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examples of English market tosms. Rennes m Bnttanp, Aleppo in Sjxia, 
and Kumasi in Ghana are ocher examples. 

Ccmmercial lowns. Cenam towns, probably trading centres m the fine 
place, subsequently grew mto otics more especially concerned svich com- 
merce, finance, banking. Historically, Augsburg, Frankfurt, and 
Zurich were f^ous as financial centres. At present, to\s'ns hkc Amster- 
dam and Dusseldorf are essentially commeraal centres chough they have 
ocher functions. 

Afmm^ (ou/Ni. Some towns have grown up whete there is an abundance 
ofapamcularmmcralcommodttywluchisceadilyohtained. The mining 
tosvn is more especially a growth of the past two hundred yean, although 
some centres are much older, e£. Salzburg (“Salt town”) in Austna and 
Falun (copper) in Sweden. Present day examples are Gcnk in Belgium 
(coal), Kmina m S w edish Lapptand (iron}, Johannesburg (gold), Rhounbga 
m Morocco (phospbatc). 

ladiutnal towns. Pnmanly concerned with the processing of taw 
materials and eke manufacture of goods in nulls and factories and work' 
shops, a large proportion of industnal towns are of relatively recent 
growth and a product of the Industnal Bexolunon, eg. Middlesbrough 
(non and steel), Bradford (woollen textiles). Stoke (pottery), Bmdboveii 
in Holland (eleoiical goods). 

Ttempen eetura. A number of towns connected with unponant 
touteva)& and closely linked with paioculac methods of transpott 
funcBon primarily as transport centres. Such towns as Crewe and 
Swindon m Englmd and Hamm in West Germany are pre-cmmently 
railway cenacs while many towns in the United States owe thor ongin 
to the railw ays Sault Ste Mane, WeDaod. and S uez are canal towns. And 
of course there ate many towns lying at the head oftungatioa on nvers; 
to some extent these may be said to fall into this group. 

Defensive toums. Many old towns grew up where easily defended sites 
occurred m strategic posinons. Many gap-towns into this category. 
The famous tno, Metz, Toul, and Verdun in eastern France were built as 
fortress acies. Edinburgh and Peking had their beginnings as fortresses 
commanding soategicroutew ays. Military towns surii as Aldershot may 
be included in this category. 

AJmmistretive loums. Some towns, such as regional “capitals” anA 
nauonal capitals, are much concerned with government and orgamsanon 
and these administranve activities disonguish them. Wakefield, Bezne, 
the Hague, and the “nesv capiuls" sudi as Canberra and Brasilia are good 
illustrations of this type. 

Ecclcuostvcal ceuCKt. Many towns tnay be classed as rehgswas centso, 
Cicher became they are “heJy” cities , surii as Rome, Mreca, Jerusalem, 
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Benaies, Lhasa, or hecause they oned thcif origin to the building of an 
early church and have conciaued to he primarily ecclesiastical centres, 
eg. Canterbury, Southn ell, St Asa{& 

EductUional centres A few towns owe riieir ongtn and development very 
largely to the fact that they are scaB of learning In England, Oxford and 
Cainbndge are obvious examples; m Scotland, St Andrews u an old uiu- 
veisity town, although it also has religious onguss. Hadelberg in West 
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The modem suburb of Valliagby, teaUy a donwcoiy saceiLte of Stockholm, u 
reached by subway from the cescre of StocLboIns in about thicty minutes. 


Germany, Leiden m Holland, Turku m Finland, and Patna m India are 
all old centres of learning 

Krsort touois These mto two broad groups, seaside lesoRs and in- 
land resorts. Both hare also tended to beanne residential towns. The 
inland resorts are, again, oftwo main kinds they are either spas, i c. where 
natural medicated waters occur, t g Baih, Tunbndge Vichy, or 

scemc and sports centres, e^ Keswidt, Zermatt in Switzerland, Band* in 
Canada {see Chapter XXIII) 

Dormitory and Overspill towns. These form a new type of towiL They 
are not towns of natural grotvdi but have been developed deliberately to 
reheve the growing congesuon m the m^or urban centres. Several towns 
of thu type, eg Basildon, Crawley, Stevenage, base begun to nng Lon- 
don. Many workers travel daily to (he aty where they work. Satellite 
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towns of this type are growing atouoci all the big aaes, eg. Vallmgby, a 
modem town bousing 25,000 people^ outside Stockholm (Fig 153). 

AOLUON CITIES 

Historically there have been great aries with large populadons, but the 
large aty is very much a creation of the twearieth century. The number 
of ones havmg over one nulhon inhabitanu has steadily grown: m pre- 
war dap there were about 25, Just after die war about 36, in 1953 about 
64, and m i960, 83. It is possiUe that at the present time (1964) there are 



nearly 100. These "imUion aucs”, or *'milhonaire anes” as they are 
sometimes called, are an urban phenometu of every contment but they are 
least conspicuous in A&ica and Australia. 

The locations and the general distnbudon of these miUion odes are of 
considerable interest, if wc study a map the world showing thor 
distnbutun we find: (ii) relaavely few he wuhin the Tropics; (i) relanvcly 
few are in the Southern Hemisphere; (r) a large proportion have coastal 
locadons; and (d) the majonty areibund within the most densely popu- 
lated areas of the earth (srr Fig. 154). 

If we make a careful study of their }oauians we find: (d) the o\er- 
w helming majonty he in lowland areas, although there are exceptions, 
eg. Bogota, Sio Paulo, MescoOty.Madnd; (i) a very high proportion 
are sea-, lakeside-, or nser-ports; and (<) many possess cxcepdonal ad- 
vanuges of ate, e ?. New York, Pans, Vienna, Ltanbul. Cairo. 

The carher million odes were predominantly cither old^tablished 
Sute apitals or advanugeouslysmutcd ports; diey had. as D. C Money 
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has said, "some oucstaadmg annbotes, of location, or history" \shich 
enabled them to dominate other to\nu u the same general area. The 
more recent milhon aties, ho«e\cr. show a high proportion of basically 
industrial towns, this is true of many of the new Soviet, Chmese, and 
Indian million oocs, tg. Harbin, Taiyuan, Ahmadabad, Kanpur, Lahore. 

The question tshich naturally arises u* why have so many ones m 
recent decades grown to be milhon oocs^ It is difficult to be precise or 
sure as to the reasons but, without doubt, some of the following conditions 
and f^ors have helped: 

1. In many regions the giow-th m mdustruUsanon has promoted the 
migranon of the excess rural labour force mto the towns. 

2. In some countnes, notably Japan, shortage of arable land has com- 
pelled people to sedc alcemanxe employment in die towns (note, this, 
a compelling factor, diffiers (i) where industry, with perhaps higher 
wages, IS an attractmg flmtar). 

In some areas die mechaiusation of agncultute has led to rural 
unemployment and the people have thus been compelled (o£nd work 
m the towns. 

4. As people become more educated ^ey desire "bectetjobs" and the 
oppommiaes far such are pracocally conned to the urban areas. 

5. The social amenities and atitaCQoos of town life have led to a 
marked dnfi m many areas mto the urban centres. 

In conclusion, two points of considerable socul importance may be 
noted. First is the exa gg gated growth of many meiropohtan centres. 
This IS particularly the case m Latin Amcnc a w here many of the capital 
ones, e g . Subios Asres, Montevideo, Santiago. Caracas, contain an undue 
proporoon of the popuLoon of thor respecQs e countnes Secondly, m 
the less w ell-developed countries there has been an indux of the native 
rural peoples mto the towns, with attendant o vacrow ding and the growth 
of sordid slums. Around many of the great a&es in South Amencas, for 
instance, unoiganised, unplanned shajoty-towns (called /dvellas) have 
sprang up And the sameu true ofTusus, Johannesburg, and Calcutta. 

* Zntroiliuzion t0 Humm UmvostF Tutorial Press, 1954, p 155. 


I Choose any large oty that you have Wodted. except for ocean ports. Anal)'se 
Its site, posLdoD, and fonenoa, Ilhistrate wids sketch.maps (hagrams. ^l/tstuuu 
efBaiJeen.) 

2. The five largest ones m Aostraha are seaports. Describe ra>i> of rhem and 
account for char location and fimrtvwt (fiutiiule tf Banleen ) 
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3. CKoose one of the following potts, Gla^ow, Liverpool, or Bristol, draw a 
shetch*map to show its posiaon and give an aeennnc of Its hinterland and the 
trade that passes through it. (Chaitard liuMuU tf Scaetancs ) 

4- Name four of the "new tovt-ns" created in Great Britain since the Second 
World War. Explain the reasons for the creation of the "new towns.” 

3. Suggest a classiEcatioa of ports ^rmrAm^ to their function. Illustrate jour 
answer with Sprafic eyamp1e< 

6. What IS meant hy the term "connrbanoa"? List the chief conurbaaons in 
Great Bncam. Choose one and attempt to evplim sb growth. 

7. Study Fig. 134 and attempt to erplam the world distnbuQon ofmiUion aoes. 

8. 'Increasing urbanisanon, or concenttanoa m towns, has been one of tbe 
outstanding chatactenstics of the last two centuries.*' Consider the geographical 
importance of rh» fact. 

9. Examine the factors chat lead to the growth of very large ports. Select one 
example and show how these factors apply. 



Appetidtx I 

ADDITIONAL QUESTIONS 


1. Describe, for sny A&ican Sure, the chief farming regions m that state and 
show how the diifereiices in faimiDg are related to diderences ofreLcfand climate. 
(Chartered Jmlitult of Secrttaties) 

2 . Explain the measures proposed for the development of cither the North-east 
Industrial Area or the Central Lowlands of Scotland Illustrate your answ ec with 
a sketch-map {The hstilule ^Bankets) 

3. In deading whether or not a country >s overpopulated, what are the mam 
pomts to be considered? Illustrate your answer by reference to particular areas. 

4. Write a short geograf^cal account of the vanous discnos in Great Bnuin, 
outside of Yorkshire, where wool industries are earned on. (Royal Society of Aits ) 

5 > Africa's place in the couunercul world is basically tlut of a prMucer of 
foodstufis and raw nutcnals for export. Examine tbe export trades oitwo counsies 
in inter-tropical Ainea and account for thetf pnsapal features. {Tht Initituie of 
BaiiLers } 

6. Discuss the statemoic, “The North Sea cradle route ts the busiest in the 
world” (T/i* 0/ Tfiiniport) 

7. Discuss the geographical background of the export trade of Australia and 
New Zealmd {The Insumte of Tranjpert) 

8. Exanune the importance of imgaaon in the agricultural development of the 
Indian sub-cononent, and indicate some of the ptowems caused an thu connccDOn 
by poLacal and social issues. {Union of Educational Institutions } 

9 Many of our ptesent-day world problems are caused by the mequahty in 
standards ofhving as between various counerses. (a) What dcccniuncs thestanoard 
of living in a country? (i) What ^orts have been made since the last war to 
assist the under-developed countnes of the world? 

10 Discuss the importance as a means ofcommunicaaoa oithtee of the follow- 
ing the Trans-Sibenaa Railway, tbe River Congo, the Straits of Malacca, the 
Kid Canal. 

11. Name three states in Europe chat make great use of hydro-cleccnc power 
and describe the conditions in one of them that make cheap bydro-eleccnc pov. et 
possible. What mduscaes are associated withbydro-clecmc power in the country 
you have chosen? {Chariirei InsMutt cf fecrcconer } 

12. For any large country in the tropics youbave studied explam: (a) Whyit 
is backward, (i) What measures are h^g taken <0 remedy this. lUusciace with 
a sketch-map. {Institute of Bankers) 

13. What geographical dilEculnes confront those who propose to "reclaim’' the 
Sahara Desert? {Institute of Bankers) 

14. What advantages does Canada possess onz Australu m the future develops 
menc of manufacturing mduscnes oaalaigeseak? Give details ofexistmg manu- 
factures m each area. 

ij. Give a brief systematic account of the economic geography of one of the 
following: Chile. Egypt, Belgium, Iraq. 
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i6 ladiucrul de\ clopmcQC lui bcoi ilow la the couacnn of Souchcni Euiopc- 
Suggest reuoiu for dus snuBoa in * ^graphical desoipaon of mf cne of inM 
counmo except Italy {The Irutilutt ^ BMen) 

n Give an account cfeiilia (<) bjato-electnc power dcTcIopmect in Scotland 
cr (ft) the reasoni for the lackof i^ustnal development in Eire (Souihcro Ireland). 
(iNVriAmi Ceunricr Ttdmt^ Examuiatum CeuiuJ) 

1 8 Wnce brief notes on tii/et of die fbUotving, giving rbw pounoni and im' 
porunce, and nature of trade* Singaporcii Karachi, Cape Tonti. Auckland, 
Gal>esion, Budalo 

19 Write an essay on one of the following topics, (e) Cahfomun industry; 
(h) Canadian forest tesourca, (e)Hydro-eIectiic power m North Amcnca. (The 
InaiJuU tj BinLer) ) 

30 How has the Netherlands dealt with the pcoblem of land reclamation? 
Ulustrate } our answ er widi a sketidi'inap. 

at What IS tneant hy naaaet retmmes’ Ourlme. and contrast, die naniral 
resources of tii/irr Sweden and Italy «r ChiU and £§>7^ (Nertlirni Caimncf 
Ttdtniai Examnituint CeunnI) 

22. Wnte an essay on the mdsserul geography of ni^ Japan er France, 

2} Discua the importanee of the Great Lakes of Norm America from die 

enmmrmd trai>,{point. (Tke /nmOite T/Ot^pert) 

12. Compue^Bideof London with tlutofNew Yotk. (Insnwtt «/ Treiu* 
pert) 

2j Compare the savannas of nonban Auscraha and Venezuela from the 
scandpomi of their ptodueavity. and account lor the difrcrenccs. 

2d Giveuaecouncofeidiercaealnilav3Qonerdair>iaginEnglattd.iftdieaDDg 

the chief areas of ptoduaon and the local condinoTis fav oiimg ptodimcm. 

27. Describe and account for the discnbuaoii of populanon in ntArr Argentina 
er Japan. 



Appaidix II 

EXAMINATION HINTS TO CANDIDATES 


Th£ examitianon candidate, if lie (or the) u to be $uccess&l> must (a) obey the 
rubne, (6) understand the quesDona asked; (c) arrange bu material satislactonly 
and avoid irrelevancy. 

The ruhcic means the instruconns ac the faegumiiig of the examination paper. 
These instrucDons should be read very carefully and f^y understood. Frequently 
an examination paper u divided up into secaons and the candidate u required to 
answer some quesnons &om each secoon. Ifchis is stated then the candidate should 
answer uhat is asked; no more, no less. It is pointless answering two auesaons 
horn a secxion if only one is asked for: no nutter how well answ eied uie extra 
ouesoonu, it will gam the student nothing since itissuperduous.he has ignored 
(ne nihnc. If the msmictioas say four quesnons must be attempted, this means 
four not five. Neither does it mean chtee, it may hapMS that a candidate can 
answer only three of the quesoons, but sometimes caadidatff think chat if they 
answer three well instead of cackling four they will be able to make up the do> 
ficuney of the fourth by a good three. This s^om happens: if each question has 
a maximum ofaj marks, the candidate is scoting out of 75 not 100. Again, if the 
uutrucoons say that skeceh-nups and diagrams should be drawn to ilhisctate 
answers wherever possible, the student shoiM observe this du tenon, first because 
cheexanunet u looking out for such tUusaanonsand will mve credit for them and, 
secondly, it may happen that a certain proportioa of me maiks for any given 
quesBon is reserved tot sketches and diagrams 
The student should read the question paper through very very carefully and 
spend a few minutes thinking about the questions before beemmng to answer 
them Do not rush into answenng the first question you spot which \ ou think } ou 
cm answer welL U is a wise plan to read the questions through, oA off the ones 
you feel capable of answ enng and then re-read these and select the four or five 
chat you decide you sviU answer. Before answenng a paracular question make 
sure you undentaod the examiner’s in the question: it is a good idea to 

read the quesoon through and undecline the salient or key points requiring atten- 
tion. Take, for example, the foUowsDg quesnon. 

"Describe very bne£y the ongm of petroleum. Name the pnnapal produc- 
ing areas in the world. Indicate the chief methods by which oil is transported 
and the chief movements ofoiL” 

The cruaal points here are* hntjly — mjm ^ JVrroZcnni— proinpaf ptoiucwg aces 
--metheis of transport — mavenxenu ly ruL The examiner requires a bnef account— 
a patagtmh or $0, not a page or more— of »he onpn of petroleum; he wants named 
the chief areas — not countries (cboimh these may be named in addition to the 
areas)— of oil production: be asks tor methods of transport (i.e. pipeline and 
Canker); and he wants to know the routes by which the oj is mosed from the 
centres of producoon to the consuming eentres. 

If a quesnon asks for the "ifldustnJ geocraphy" of a country, this means 
mdustry not agncidnire: iT a quesnon asks ~amcr 7 or" means one or the ocher, 
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not both, if a questioa 2^ for “tv.o of the fbUoning,” ic menu tu'o, not three. 
2nd so on It a surpnung how 1020/ catidid2tg tup up on .small points of £bs 
nature. Avoid sup^uous and ineletant "padding' , by padding, the student U 
fnnliTig thi» framir^cr nrvly himself. Ohcj the uyunctKsn ‘'Arssv.etthequcs- 
bOD. the whole quesnoo, and nothing buttlie question.’' 

Organise the mateml of) our answer in an ordeil), systematic, andlogicd way 
De precue. gis e hguces, if possible, gise examples- As old such meaningless phrasg 
as "'a fertile sod,” “the right type of soil,” “a good clunate,” "cheap lahour,” 
"iQ many other areas," w hirh ae dus levdjnst cannot be tolaated. In discussing 
rainfall and temperature figura required (or the grow'tb of a particular crop, give 
appcoxmute inues of rainfall and degrees of ten^erature not plentiful taimall 
2^ high temperatures, for these can have diderent meanings under didereut 
cucumstances. lakewise, in quoting cropping areas gi\ e precise locaaoos cacao 
in Braahjute m India, wheat in the United States, sugar-cane m Australia, coal 
m the Soviet Union, etc , are almost valueless. The student should pay particular 
atitnaonto those quesnom which ask him to deal with speoal areas ofpcoduc&on 
of a comiaodity in such cases he or she must refer to w hat the conditions are and 
not CO what the commodiry requites 

A common type of quesnon u that which asks for a desenpnon of the geographt- 
eal condiaoas of ptoduoton of a commodity Answers to this bod of question 
should, generallv speaking, deal widi (a) the geographical condiaons of crodu> 
aon (1 1 those of soil, labour, tianspott facahnes). (i) the meuodi of 

pcepacaona at otocessmg uivolved. (c) the wotld duttibuBon of the commodity 
ana the pccasely located ueas of producnoti. and perhaps (d) the markets to 
wbch the commodity gees to be consumed. World disinbucon can be most 
cons eniently shown on an oudioe map of the world, if this is provided Regional 
distnbuaoas can be shows on simple sketch-maps. 

Afiothcr commoa type of ques&oo involve the analysu of the ^ora which 
have assured the growtn of a particular indusoy, e f the lincashue corod industry , 
the German chemical industry, the United States motor-cnr industry Inanswer- 
mg such quesnons base y OUT account upon the (bllow-ing (acton (a) the supphes 
ofiaw materials, (6) the availability of power supphe, (r) labour supphes, quantiry 
and quality . (d) markets, transport (aoLtits. But do not forget the possibility 
of the infliTgnrr of hutottcal. hunian. and poLneal futors. Do not forget, either, 
CO use the knowledge you have learned m your history, econonves, or commerce 
classes, ic is often applicable to geogtafducai questions Students are all too prone 
CO keep thcit subject knowledge into wacern^t compartments, let one subject 
fertilise die other 

Sometiries a question is set which invoices comparuon and contrast, perhaps 
of countnes, regions, crops, or towns la such cases, take a point at a time and 
consider the sinulincy or diasinulanty Two quite separate and distinct desenp- 
lions do not nccesatily consocuts a comparison or contrast. Moreover, if the 

J ii-ffi on specifically asks for a compansoo. die candidate may he penalised if be 
oes not fulfil the insmiccioo 

"Write a geographical essay uptm such and such a country" or "Give a system- 
anc account of the econonuc geogfajdiy of such and such a country” are fairly 
common types of quesnon. Ss-stemanc simpfy means orderly and logical and m 
answ-tzuig questions of dui kind the student Mould consider (e) the natural condi- 
tions, i-r geographical position, rdiefandilraiiiage.structuieand minerals, clunate. 
^cgtuaMi,aMioi5. whidihave mS u aicc d man andhu acaviaes. {V) the people. 
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cher nusiben, character, culture, and stage of develapmenc, and thar economic 
acomes, espeoaUy m relaaon to the use nluds they hare made of the available 
natural resources, and (c) the communications, totvns, ports, foreign trade, and 
trading relationships. 

Qhistiate youi answers with maps and digrams. But itmember, these should 
add CO your written tv-ork and th^ AivtM be used m heu of a page of wnttea 
inattei(inotherwordiinapssbou]dsa\etime-^tec3oustune}. There is not much 
point m drawing a map which merdy repeats m pictorial form what you have md 
in the wntten w ord. Keep maps cl^, ample, and as accurate as possible ; there 
IS no n eed to embellish them with blue-shaded seas, etc. And do not forget that 
if an oudine map of die world is provided this can be used to help you get die 
shapes and sizes of countries reasca^ly correct. 

Finally, and this should not need empbansing, write legihly and neatly and use 
good paying some respect to grammar, pimctuanon, and spelling. Avoid 

using slang, abbreviacons, and ungcograptucal eicpressioiis. Exemplify and amplify 
statements. The ipiahty, not the tpiantiry, of your ansv. er matters to the examiner. 
Allot } our ame carefully so that you do not over-wnte on any particular tpesuon. 

The good student and the one who scorn heavily in exanunasoos is the one who 
can give that little bit exaa which places him above the general run ofcandidarea. 
Examiners putt wiih delight when they come across some (relevant) fact, lUustn' 
tioD, idea, or approach which IS diderent and unexpected The best way to widen, 
deepea,andpuaeuUru«oae'sg«o^aptucalknosv}Mgeucoreadbooks. Youmay 
not tuvemudi nma co do this, hut at least you can read you daily paper inccUi- 
gencly, and fion this y ou can gam moch. 
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